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DESCRIPTION  OF  PLATE  I. 

Fig.  1. — Acute  appendicitis  with  superficial  ulceration.  The  proximal  third  (a),  apart  from 
two  or  three  pinpoint  ulcers,  is  fairly  normal.  A  similar  condition  is  noticed  in  the  distal  portion 
of  the  mucosa  (c).  The  median  portion  (b)  is  hemorrhagic  and  shows  more  extensive  ulcerations. 
The  tip  (d)  is  obliterated.  With  the  hand  lens  the  ulcers  are  found  to  occupy  the  centre  of  a 
system  of  Lieberkiihn's  crypts,  and  correspond  to  the  normal  position  of  the  lymph  nodes. 
(W.  S.  Halsted.) 

Fig.  2. — Chronic  appendicitis.  The  appendix  is  thickened,  rigid,  and  markedly  injected. 
(W.  S.  Halsted.) 

Fig.  3. — Mild  acute  catarrhal  appendicitis.  The  serous  covering  is  slightly  injected.  (T.  S. 
CuUen.) 

Fig.  4. — Typhoid  appendix.  End  of  second  week.  The  appendix  is  swollen,  erect  and 
tense,  and  hyperemic.    (W.  S.  Halsted.) 
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TO 

WILLIAM  S.  HALSTED,  M.D., 

A  MARK  OP  AFFECTION  AND  ESTEEM. 


"  Processus  vermiformis,  organon  maxima  ex  parte  secretion! 
inserviens  non  exigua  dignitate  eestimandus,  saepius  jam  mortalibus 
iiisidias  struxit,  quam  medicorum  exercitus,  more  consueto  torpe- 
factus,  hucusque  suspicabatur.  Quam  appendieula?  istius  et  pliysio- 
logicam  et  pathologicam  dignitatem  perpaiici  solummodo  media 
agnoscentes,  organicas  illius  a  norma  aberrationes  litteris  mandare, 
pretio  non  indignum  fore  judicarunt." 

F.  Merling,  I.  D.  Heidelberg,  1836. 


"  Der  Wurmfortsatz,  ein  so  untergeordnetes  Organ,  so  abge- 
granzt  in  seiner  Lage  und  seinem  Bau,  so  unerklart  in  seiner  Bedeu- 
tung,  vielleicht  so  iiberfliissig  in  seiner  ganzen  Existenz, — und  nun 
die  Krankheiten  desselben,  und  noch  sogar  eine  einzelne  Krankheit 
mit  beschrankter  Ursache ! " 

A.  VoLZ,  I.  D.  Carlsruhe,  1846. 


"I  am  firmly  convinced  that  appendicitis  is  the  most  important 
acute  abdominal  disease  of  the  present  time,  and  that,  excluding 
certain  zymotic  diseases,  it  is  the  cause  of  more  deaths  than  any 
otiier  acute  abdominal  lesion." 

M.  H.  Richardson. 
American  Jourixal  of  the  Medical  Sciences,  January,  1904. 


PREFACE. 


The  present  work  is  the  outcome  of  an  investigation  undertaken  some  years 
ago  when  I  first  began  to  notice  the  condition  of  the  appendix  in  every  ab- 
dominal operation,  an  undertaking  which  soon  grew  to  unexpected  proportions. 
The  hterature  of  the  subject  is  so  extensive  that  I  fear  I  may  not  have  done 
fuU  justice  to  the  many  faithful  workers  in  the  field;  indeed,  even  as  the  pages 
are  passing  through  the  press,  several  valuable  articles  have  appeared  too  late 
for  recognition. 

Under  the  conviction  that  surgery  and  pathology  are  best  taught  by  demon- 
stration I  have  tried  to  parallel  the  text  with  graphic  illustrations,  and  in  a  few 
instances  the  figure  with  its  legend  stands  alone.  I  acknowledge  here  my 
indebtedness  to  Mr.  Horn,  Mr.  Brodel,  Miss  Huntington,  and  Mr.  Becker  for 
their  splendid  artistic  work ;  the  enthusiasm  with  which  they  have  entered  into 
various  researches  and  prosecuted  every  phase  of  their  work  has  greatly  en- 
hanced my  own  pleasure  and  satisfaction.  The  anatomical  chapters  were 
written  by  Mr.  Brodel  and  illustrated,  for  the  most  part,  by  Miss  Ruth  Hunt- 
ington, now  Mrs.  Brddel. 

I  will  avail  myself  of  this  opportunity  to  say  a  few  words  relative  to  the 
illustration  of  medical  works  and  the  proper  use  of  good  figures. 

The  changes  in  the  appearance  of  an  organ  brought  about  by  disease  are 
often  manifested  in  such  delicate  deviations  from  the  normal  topography  that 
it  requires  the  hand  and  eye  of  a  genuine  artist,  and  one  who  is  also  a  well- 
informed  anatomist  and  careful  pathologist,  to  represent  the  morbid  condition 
accurately.  The  sense  of  vision,  when  unaided,  often  fails  to  grasp  the  signifi- 
cance with  completeness,  and  in  such  a  case  the  true  artist  will  palpate  the 
fresh  specimen  and  then  represent  the  combined  results  of  sight  and  touch. 
The  superficial  structure  alone  is  frequently  insufficient  to  demonstrate  the 
character  of  the  specimen,  and  the  artist  must  find  means  of  exhibiting  the 
surface  relations  in  association  with  the  interior.  This  can  be  done:  (1)  by 
inserting  lines,  (2)  by  cutting  away  portions  of  the  surface  and  thus  display- 
ing the  depth,  (3)  by  magnifying  the  organ  and  drawing  it  as  though  trans- 
lucent, and  (4)  by  explanatory  diagrams,  cross-sections,  etc. 

From  these  considerations  it  is  evident  that  an  intelligent  interpretation 
of  a  pathological  specimen  or  of  an  anatomical  or  clinical  demonstration  through 
the  eye  and  hand  of  a  trained  scientific  artist  must  be  vastly  superior  as  a  means 
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of  instruction  to  ttie  best  photograph.  Yet  how  often  when  we  appeal  to  an 
illustration  for  light  on  a  difficult  text  do  we  find  a  hazy,  woolh',  niilkv,  or 
coarse  drawing,  which  only  succeeds  in  leaving  our  confusion  worse  con- 
founded. 

Good,  true  illustrations  are  a  most  valuable  handmaid  in  medical  instruc- 
tion, for  what  the  eye  of  the  student  has  grasped  remains,  as  old  Horace  memor- 
ably said,  indelibly  impressed  after  a  fashion  unequaled  by  the  clearest  verbal 
description.  I  would  beg  the  reader,  therefore,  not  to  be  satisfied  with  glanc- 
ing hurriedly  over  these  illustrations  and  their  legends,  returning  at  once  to 
the  text,  but  to  study  each  figure  with  care. 

The  essential  feature,  its  centre  of  interest,  is  generally  emphasized  by  greater 
contrast  in  shading,  by  which  the  attention  of  the  observer  is  insensibly  focussed. 
The  differences  in  the  tone  value  of  the  peritoneum  over  the  small  and  large 
intestine,  and  of  the  fat,  adhesions,  etc.,  are  given  in  a  manner  as  realistic  as 
is  possible  in  black  and  white  drawings.  Cysts  are  made  translucent  as  in  the 
fresh  condition.  The  method  of  making  our  originals,  whether  pen  and  ink, 
half-tone,  or  color,  has  been  selected  with  a  view  to  the  use  for  which  the  picture 
was  designed.  A  simple  topographical  relationship  is  best  shown  by  line  draw- 
ing, and  steps  in  a  operation,  half  schematically  represented,  are  done  in  pen 
and  ink.  For  anatomical  and  pathological  characteristics  where  delicate  sur- 
face structures  and  plastic  effects  are  required,  we  have  used  wash  drawings 
adapted  for  half-tone  reproduction. 

In  the  microscopic  pictures  even  the  individual  cells  have  been  drawn  with 
the  utmost  fidelity;  in  no  case  have  they  been  schematized.  Many  of  the 
pictures  will  be  best  appreciated  if  studied  with  a  low-power  hand  lens. 

I  will  here  ask  the  reader  to  correct  the  reference  on  page  93  from  p.  183 
to  p.  186. 

One  of  the  pleasantest  parts  of  my  task  has  been  the  fact  that  I  have  been 
■constantly  dependent  upon  the  good  offices  of  willing  friends. 

Dr.  Caroline  Latimer  has  been  my  faithful  aid  from  the  beginning,  revising 
the  English  of  the  manuscript  and  caring  for  it  and  for  the  proof  in  all  stages, 
besides  assisting  in  various  other  ways  too  numerous  to  mention.  Her  own 
original  labors  will  be  found  in  the  historical  chapters,  upon  which  she  has 
spent  months  of  enthusiastic  effort. 

Dr.  Henry  Christian,  one  of  our  own  graduates,  now  of  the  Boston  City 
Hospital,  has  contributed  the  chapter  on  autopsy  findings. 

Dr.  William  A.  Ford,  of  the  Johns  Hopkins  Hospital,  wrote  that  on  the 
bacteriology  of  the  appendix  and  cecum. 

My  friend.  Dr.  Harvey  Cushing,  wrote  the  section  relating  to  cocaine  anes- 
thesia in  the  chapter  on  preliminaries  to  operation. 

My  colleague,  Dr.  Halsted,  from  the  first  graciously  placed  the  entire  material 
of  his  large  surgical  service  at  my  disposal.  I  am  also  glad  to  acknowledge 
my  debt  to  Dr.  J.  M.  T.  Finney  and  the  other  members  of  the  surgical  staff; 
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the  extent  to  which  they  have  aided  nie  is  in  evidence  everywhere  throughout 
the  text. 

My  associate,  Dr.  Guy  L.  Hunner,  has  helped  me  in  revising  the  chapters 
on  treatment. 

I  am  indebted  to  Dr.  J.  Erlanger  for  assistance  in  carrying  out  the  physi- 
ological experiments  described  in  Chap.  VIII. 

Many  friends,  notably  Dr.  Maurice  H.  Richardson,  of  Boston,  Dr.  Robert 
Abbe,  of  New  York,  and  Dr.  J.  B.  Murphy,  of  Chicago,  have  been  most  kind 
and  patient  in  answering  numerous  and,  I  fear,  often  troublesome  letters  of 
inquiry. 

I  have  to  thank  Dr.  John  B.  Deaver,  of  Philadelphia,  for  the  use  of  his  large 
stock  of  material,  as  well  as  Dr.  A.  0.  J.  Kelly. 

Dr.  Henry  Eisner  came  to  my  aid  in  the  chapter  on  appendicitis  in  typhoid 
fever. 

Every  one  who  has  had  to  consult  many  books  in  the  preparation  of  a 
large  work  will  realize  the  extent  of  my  obligations  to  Dr.  Robert  Fletcher,  and 
also,  especially,  to  the  late  Dr.  J.  E.  Merrill,  in  my  necessary  use  of  that 
monumental  foundation  of  J.  S.  Billings,  the  Surgeon-General's  Library. 

The  section  on  leucocytosis  is  not  so  comprehensive  as  I  had  intended,  but 
I  hope  to  enlarge  and  extend  it  in  a  subsequent  edition. 

In  conclusion,  let  me  thank  all  my  friends,  at  home  and  abroad,  for  speci- 
mens, notes,  and  drawings,  as  well  as  for  the  genial  atmosphere  of  cordial 
interest  with  which  they  have  invested  the  subject  from  the  beginning. 

Lastly,  I  would  call  attention  to  the  index  of  names.  It  has  been  one  of 
the  pleasantest  features  of  the  work  to  realize,  as  I  culled  these  from  the  text, 
the  truth  of  that  inspired  declaration  of  the  great  apostle  to  the  Gentiles: 
"Others  have  labored,  ye  have  entered  into  their  labors." 


Baltimore,  January  23,  1905. 


Howard  A.  Kelly. 
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THE  VERMIFORM  APPENDIX  AND 
ITS  DISEASES. 


chaptp:r  I. 

HISTORY. 

FROM  THE  FIRST  RECORDED  CASE  TO  THE  ESTABLISHMENT  OF  LESIONS  OF 
THE  APPENDIX  AS  PRODUCTIVE  OF  WELL-DEFINED  CLINICAL  SYMPTOMS. 

^ '  Cependent,  quelques  observations  recuillies  dans  ces  derniert)  temps  -prouvent  que  V  appen- 
dice  veriniforme  pent  devenir,  dans  certains  cas,  le  siege  de  maladies  promptement 
mortelle." — (Melier,  Jour.  gen.  de  med.,  1827,  torn.  C,  p.  317.) 

A  knowledge  of  the  morbid  conditions  affecting  the  vermiform  appendix 
belongs  exclusivelj^  to  the  nineteenth  centm-y.  Occasional  descriptions  of 
disease  in  its  structure,  or  of  abnormalities  in  its  size,  shape,  or  position,  are 
found  in  the  autopsy  records  of  an  earlier  date;  but  such  instances  were 
regarded  simply  as  curiosities,  and  excited  no  particular  comment  beyond  a 
passing  conjecture  as  to  a  possible  relationship  between  the  lesion  and  the 
associated  s3'mptoms.  Lesions  of  the  appendix  were  long  looked  upon  as  second- 
ary to  disease  in  other  parts  of  the  intestine,  and  while  this  was  the  case  no 
appreciation  of  their  importance  was  possible. 

It  was  not  until  the  year  1824  that  the  vermiform  appendix  received  recog- 
nition as  an  organ  susceptible  to  disease  arising  primarily  in  its  own  structure; 
and  still  another  sixty  years  elapsed  before  it  was  clearly  and  generally  under- 
stood that  many  different  abdominal  disorders,  whose  obscure  etiology  was 
slowly  undergoing  differentiation,  might  be  referred  to  a  common  origin  in  an 
inflamed  appendix.  This  great  point  in  the  causation  of  certain  inflammatory 
affections,  so  fatal  in  their  termination,  was  clearly  established  in  1886,  at  a 
period  when  the  whole  domain  of  surgery  was  undergoing  the  remarkable  evo- 
lution immediately  following  the  introduction  of  antisepsis.  The  treatment 
of  appendicitis  by  means  of  celiotomy  thus  assumed  importance  from  the  moment 
the  true  nature  of  the  disease  began  to  be  understood,  and  the  frequent  opening 
of  the  abdominal  cavity  supplied,  in  its  turn,  opportunities  for  the  investigation 
of  the  disease  in  all  its  stages  which  had  heretofore  been  lacking. 

The  literature  of  the  subject,  insignificant  in  its  beginning,  increased  after 
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the  year  1886  with  great  rapidity,  and  has  now  assumed  such  proportions  that 
it  is  no  longer  possible  for  a  surgeon  not  devoting  himself  to  its  special  study 
to  keep  abreast  of  it.  In  the  present  historical  review  my  aim  has  been  to 
emphasize  the  notable  contributions  which  ha^■e  marked  periods  of  progress, 
rather  than  to  offer  an  imposing  array  of  names.  I  present  here,  therefore,  a 
sifted  literature,  from  which  I  trust  my  readers  will  agree  that  I  have  selected 
those  names  most  worthy  of  being  retained  in  the  medical  hall  of  fame — names 
of  men  possessing  discrimination  and  keen  insight;  men  who  have  reasoned 
on  the  problems  presented  at  the  bedside  and  at  the  autopsy  table;  men  who 
have  even,  in  some  instances,  forestalled  the  slow  march  of  history  by  brilliant 
prophecy. 

The  first  recorded  case  of  disease  of  the  appendix 
is  the  classical  one  of  Mestivier,  reported  in  1759.*  A 
man  of  forty-five  sought  relief  for  a  tumor  in  the  umbilical  region  on  the  right 
side;  fluctuation  could  be  detected,  and  about  a  pint  of  pus  was  evacuated  by 
an  incision;  the  wound  healed  readily,  but  the  patient  died  shortly  afterward. 
The  account  of  the  autopsy  is  that:  "The  cecum  presented  nothing  extraor- 
dinary; it  was  covered  with  gangrenous  patches.  It  was  not  the  same  with 
the  vermiform  appendix ;  I  had  scarcely  opened  it  when  we  found  a  large  pin, 
very  rusty,  and  so  corroded  in  certain  places  that  the  least  touch  would  have 
broken  it;  a  condition  which  proceeded,  no  doubt,  not  only  from  moisture,  but 
from  the  acrid  nature  of  the  material  enclosed  in  the  vermiform  appendix.  After 
what  I  have  just  said,  it  is  easy  to  understand  (although  the  patient  had  never 
spoken  of  swallowing  a  pin)  that  the  one  under  discussion  had  been  concealed 
for  a  long  time  in  the  vermiform  appendix  of  the  cecum;  and  that  it  was 
undoubtedly  this  which  had  irritated  the  different  coats  of  which  the  organ  is 
composed,  and  had  given  rise  to  all  the  patient's  symptoms,  finally  causing  the 
death  which  ensued,  "t 

In  the  year  1766,  Joubert  Lai\iotte,  a  student  of  medicine  at  the  Universit)^ 
of  Angers,  published  a  paper  entitled  "  Ouvertiire  du  cadavre  d'une  personne  morte 
d'une  tympanite."  This  patient  suffered  for  some  months  before  death  with 
attacks  of  violent  colic,  the  result  apparently  of  an  intestinal  obstruction,  since 
it  is  stated  that  "purgatives  could  not  pass,  and  enemas  returned  unchanged." 
"The  intestines,  "  the  writer  goes  on  to  say,  "were  so  inflated  that  the  mesentery 
and  the  mesocolon  (the  glands  in  which  were  completely  obstructed)  were  as 
tense  as  the  skin  of  a  drum.  The  size  of  the  large  and  small  intestines  was  nearly 
the  same,  and  the  cecum  was  so  large  that  it  exactly  resembled  an  immense 
bladder  filled  with  air.    Its  vermiform  appendix,  which  was  a  good  inch  ['  mi  ton 

*  Edebohls,  in  his  excellent  "  Review  of  the  History  and  Literature  of  Appendicitis,"  cites 
this  case  as  that  of  a  woman  in  the  eighth  month  of  pregnancy;  but  the  reference  has  been 
carefully  verified,  and  the  facts  found  as  noted. 

t  See  historical  bibliography  at  the  end  of  the  third  chapter  (page  52)  for  all  references 
contained  in  the  first  three  chapters. 
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pouce']  in  length,  was  wider  than  in  its  natural  state.  The  fact  appeared  to 
me  so  extraordinary  that  I  wished  to  ascertain  what  the  organ  could  contain; 

I  touched  it,  and  I  felt  a  foreign  bod}',  as  hard  as  if  it  were  petrified  

When  the  cecum  was  reached,  we  found  it  filled  with  whole  cherries.  I  say 
cherries,  and  not  nuts,  although  their  color  was  a  dark  brown.  After  having 
evacuated  some  fecal  matter,  we  drew  forth  the  hard  body  which  I  had  felt 
through  the  coats  of  the  intestine.  It  was  the  size  of  a  large  orange,  and  it 
resembled  a  compact  potato,  that  is  to  say,  one  of  those  which  are  much  less 
elongated  than  they  are  in  general ;  its  weight  was  four  ounces,  its  consistency 
that  of  fine,  well-worked  butter,  its  color  internally  nearly  that  of  an 
ordinary  sponge;  it  seemed  to  be  about  as  compact  as  touchwood."  The 
writer  makes  no  comment  on  the  appearances  he  describes,  and  apparently 
he  formed  no  opinion  in  regard  to  them.  The  case  stands  on  record 
simply  as  the  first  account  in  the  literature  of  fecal  concretions  in  the 
vermiform  appendix. 

In  1790  the  Encyclopedie  nieihodique  was  issued,  the  second  volume 
of  which  contains  an  article  on  ''Tumors  and  Tubercles,''  where  an  incidental 
allusion  occurs  to  the  condition  of  the  appendix  in  a  case  of  death  resulting  from 
disease  of  the  lungs.  "  In  the  appendix  of  the  cecum  there  was  a  brittle  stone, 
the  size  of  a  small  nut,  which  when  dried  was  inflammable ;  in  the  centre  of  the 
layers  of  which  the  little  stone  was  composed  there  was  a  hair. It  is  also  re- 
marked that  the  jejunum  and  a  portion  of  the  ileum  were  inflamed  and  blackened 
in  certain  places.  In  this  instance  not  only  is  the  presence  of  a  foreign  body 
noted,  but  the  fact  that  a  hair  formed  its  nucleus. 

Jadei.ot's,  the  next  case  on  record,  the  first  in  the  nineteenth  century,  was 
published  in  the  year  1808.  I  abstract  from  the  BibUotheqiie  medicale  for 
1814  a  short  account:  A  boy  of  thirteen  died,  two  days  after  his  entrance  into 
the  Hdpital  des  Enfants,  of  an  "  ad^^namic  fever";  at  the  autopsy  a  great  number 
of  lumbricoid  worms  were  found  in  various  parts  of  the  intestines,  including 
four  in  the  vermiform  appendix. 

Up  to  this  date,  1808,  the  history  of  the  vermiform  appendix,  which  con- 
sisted of  the  four  cases  already  cited,  distributed  over  a  half  century,  belongs 
exclusively  to  France. 

In  the  year  1812  a  case  was  reported  in  England  by  a  London  physician, 
Parkinson.  The  patient,  a  boy  of  five,  died  after  two  days'  illness  charac- 
terized by  vomiting,  great  prostration  of  strength,  and  barely  percept- 
ible pulse.  The  abdomen  was  distended  and  painful  on  pressure.  The  autopsy 
showed  a  general  peritonitis  with  recent  adhesions.  All  the  viscera  were  healthy 
except  the  appendix,  which  was  perforated  by  an  ulcer  the  size  of  a  crow-quill, 
through  which  its  contents  had  escaped  into  the  peritoneal  cavity  and  con- 
tained a  piece  of  hardened  feces.  Our  author  presents  this  case  in  the  purely 
objective  manner  characteristic  of  these  early  reports,  but  it  is  plain  that  he 
recognized    the    perforation    in   the    a  p  p  e  n  fl  i  x    as  the 
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cause  of  death;  he  is  therefore  entitled  to  the  credit 
of   priority   in   this  respect. 

In  1813,  a  year  after  the  appearance  of  Parkinson's  case,  another  paper 
was  pubhshed  in  France  by  a  German  named  Wegeler.  A  boy  of  eighteen 
died  with  all  the  symptoms  of  appendicitis,  including  pain  in  the  right  iliac 
fossa  accompanied  by  vomiting,  which  finally  became  fecal;  examination 
showed  an  area  of  inflammation  at  the  juncture  of  the  ileum  with  the 
colon,  while  the  cecum  was  destroyed  by  gangrene,  having  its  starting- 
point,  the  writer  states,  in  the  vermiform  appendix,  in  which  organ  a  hard 
body  could  be  felt,  found  on  dissection  to  consist  of  several  stones  (lapides), 
three  of  them  the  size  of  peas,  and  the  fourth  as  large  as  a  pigeon's  egg.  The 
other  abdominal  organs  were  healthy.  Wegeler  did  not  believe  that  these 
stones  were  the  original  cause  of  disease,  but  he  considered  it  prob- 
able that  if  the  i  n  f  1  a  m  m  a  t  o  r  condition  had  orig- 
inated from  other  causes,  the  presence  of  irritating 
substances  in  such  a  situation  might  easily  augment 
an  0  t  h  e  r  V/  i  s  e  trifling  evil.  He  regarded  the  stones  as  biliar}- 
calculi,*  which  had  undergone  change  from  the  action  of  the  intestinal  secre- 
tions; and  he  subjected  them  to  chemical  analysis,  the  results  of  which  were 
as  follows: 

Lapidis  granum  1  constabat  e 


This  paper  is  distinctly  an  advance  on  anything  previously  written,  for  not 
only  does  the  writer  clearly  recognize  disease  of  the  appendix  as  the  cause  of 
death,  but  he  attempts  to  elucidate  the  part  played  by  the  foreign  bodies,  and 
submits  a  careful  analysis. 

Wegeler's  work  attracted  some  attention  at  the  time  of  its  appearance,  and 
became  the  subject  of  discussion  at  a  medical  meeting  at  Paris  shortly  after 
its  publication;  without  effect,  however,  so  far  as  the  stimulation  of  thought 
is  concerned,  for  nothing  more  of  significance  appeared  for  yet  another  decade. 

In  the  year  1824  a  Frenchman,  Louyer-Villermay,  published  an  article 
which  at  once  established  a  definite  place  for  lesions  of  the  appendix  in  the 
category  of  recognized  diseases.  The  title  of  this  paper,  "Observations  pour 
serrir  a  Vhistoire  des  inflamynations  de  Vappendice  cecale,  "  is  in  itself  suggestive  of 
a  marked  advance  in  knowledge,  since  we  here  find  the  first  r  e  c  o  g- 

*  This  is  the  first  of  a  series  of  statements  that  biliar}'  calculi  have  been  found  in  the  appen- 
dix, extending  down  to  our  day,  no  one  of  which  has  3'et  been  satisfactorilj-  proved.  (See  pp. 
298  and  363.) 
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nition  of  the  fact  that  the  appendix  as  a  diseased 
organ  could  have  an  individual  h  i  s  t  o  r  }^  He  gi\'es  an 
account  of  two  cases,  which  I  quote  somewhat  in  detail,  as  they  are  the  first 
clinical  histories  recorded  at  length. 

Case  1. — A  man  of  thirty-five  was  suddenly  attacked  with  violent  pain  in 
the  right  side  of  the  abdomen,  followed  by  vomiting ;  the  abdomen  was  extremely 
sensitive  to  pressure  in  the  right  iliac  fossa.  The  right  testicle  was  strongly 
retracted.  There  had  been  no  premonitory  symptoms,  except  a  coldness  of  the 
dorsum  of  the  right  foot,  present  for  several  days  before  the  onset  of  the  attack. 
(It  is  curious  that  this  particular  symptom  made  a  decided  impression  at  the 
time,  and  is  referred  to  by  subsequent  writers,  who  seem  to  have  sought  it  con- 
stantly as  a  prodromic  symptom  of  appendicitis.)  Remedies,  such  as  poultices 
and  leeches  to  the  right  iliac  fossa,  were  without  effect,  and  the  patient  grew 
gradually  worse  until  the  ff)urtli  day,  when  he  died  tranquilly.  At  the  autops}', 
twenty-four  hours  later,  the  testicle  was  found  near  the  abdominal  ring,  but 
sound.  In  the  right  iliac  fossa  there  was  a  collection  of  about  five  ounces  of 
a  dark  serous  liquid  with  a  gangrenous  odor,  in  the  midst  of  which  the 
vermiform  appendix  was  floating.  This  organ  was  about  one-third  longer  and 
wider  than  usual,  perfectly  black,  gangrenous,  and  putrefied.  The  e^idences 
of  gangrenous  inflammation  decreased  from  the  vicinity  of  the  appendix,  dis- 
appearing entirel}'  in  the  cecum,  which  was  healthy.  The  folds  of  peritoneum 
around  this  part  of  the  intestine,  dotted  here  and  there  with  small  spots  of 
gangrene,  were  adherent  to  the  iliac  fossa.  The  cellular  tissue  surrounding 
the  right  kidney  was  full  of  sero-purulent  liquid,  but  the  kidney  itself  was 
normal.  The  mucosa  of  the  stomach  was  red  and  thickened,  but  that  of  the 
intestines  was  normal,  and  all  the  other  organs  of  the  body  were  healthy. 

Case  2. — ^The  patient  was  a  man  of  thirty-seven,  with  a  right  inguinal  hernia 
sui)ported  by  a  truss.  One  e^'ening  he  was  taken  ill  with  nausea  and  severe 
colic,  with  a  sense  of  oppression  in  the  umbilical  region,  which  continued  without 
intermission  until  morning,  when  there  was  a  short  period  of  relief  during  which 
he  was  seen  by  a  physician.  The  umbilical  region  was  then  slightly  sensitive 
to  touch  and  both  hypochondriac  regions  were  swollen.  The  pain  soon  re- 
turned, and  after  a  few  hours  became  localized  in  the  right  iliac  fossa,  being 
accompanied  by  vomiting,  dysuria,  and  abdominal  distention.  Death  occurred 
during  an  interval  of  relief  following  S3^ncope,  about  thirty-six  hours  after  the 
onset  of  the  attack.  The  autopsy,  held  twenty-four  hours  after  death,  showed 
a  pyramidal  body  in  the  right  iliac  fossa,  which  proved  to  be  the  appendix. 
It  was  about  three  inches  long,  and  about  one  inch  in  diameter  at  its  base; 
its  color  was  a  dark  A'iolet,  and  it  was  turned  toward  the  inguinal  ring,  which 
was  much  dilated.  Its  mucous  membrane  was  thickened  and  of  a  silvery 
whiteness  near  the  cecum,  but  black  and  discolored  in  the  rest  of  its 
extent.  The  cecum  was  healthy  up  to  the  point  of  attachment  of  the 
appendix.    The  intestines  were  distended  by  gas,  though  otherwise  normal. 
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but  the  mucous  membrane  of  the  stomach  showed  signs  of  inflammation. 
The  other  organs  were  healthy. 

The  writer  observes:  "These  two  cases  appear  to  us  to  belong  to  the 
same  disease,  for  the  incidental  occurrence  of  an  inguinal  hernia  in  one  does 
not  make  any  important  difference  in  the  nature  of  the  affection,  nor  even 
in  its  course,  since  it  was  completely  reduced.  It  is,  of  course,  possible  that 
the  appendix  had  originally  formed  part  of  the  hernia,  and  had  thus  acquired 
its  unusual  size,  but  only  possible,  since  examination  of  the  ring  and  of  the 
scrotum  did  not  show  any  apparent  trace  of  such  a  condition.  Therefore, 
these  two  cases  seem  to  me  identical,  although  offering  some  external  differ- 
ences. In  both,  we  see  a  man  in  the  prime  of  life,  with 
a  good  constitution,  suddenly  attacked  in  the  midst 
of  perfect  health  b}-  an  inflammation  of  the  most 
acute  character,  with  a  ra  p  i  d  1  y  fatal  termination. 
In  both,  death  was  preceded  by  a  deceitful  calm  suggesting  amelioration,  and 
when  it  occurred  was  free  from  pain."  It  may  be  noted  in  this  connection  that 
the  occurrence  of  death  "sans  agonie,"  or,  as  some  of  the  older  writers  express 
it,  "  placidd  morte,"  is  frequently  alluded  to  in  earl}^  descriptions  of  appendicitis. 
Villermay  goes  on  to  observe  that  "Treatment  was  equally  \iseless  in  both  cases. 
The  autopsies  presented  some  differences  in  detail,  but  the  fimdamental  lesion 
was  the  same  in  both;  the  same  organ,  the  appendix,  being  affected  in  the 
same  manner,  and  death  ensuing  with  equal  rapidity.  In  both  cases  the  gan- 
grenous process  involved  the  whole  of  the  appendix,  but  extended  from  it  only 
in  an  accessor}^  manner,  and  within  very  narrow  limits;  the  entire  peritoneum, 
the  bulk  of  the  intestines,  the  interior  of  the  cecum,  and  all  the  other  viscera 
being  free  from  it.  The  inflammation  of  the  mucous  membrane  of  the  stomach 
probably  proceeded  from  sympathetic  irritation  produced  by  vomiting."  In 
conclusion,  he  asks:  "But  how  could  the  inflammation  of  an  organ  of  such 
small  size,  and  more  especially  of  such  limited  importance,  occasion  death  so 
rapidly,  and  without  resulting  peritonitis?  We  are  equally  in  the  dark  as  to 
whether  disease  of  this  organ  will  be  always  followed  b}'  results  as  speedy  and 
as  disastrous." 

A  month  after  the  appearance  of  Louyer-Villerma3''s  article,  a  paper 
was  pul^lished  in  England  by  Bl.vckadder.  This  communication  is  almost 
entirely  occupied  with  the  discussion  of  a  single  case,  presenting  unusual  featm-es. 
A  man,  forty  years  of  age,  fell  suddenly  to  the  ground  in  a  state  of  collapse, 
without  premonitor}^  symptoms  of  any  kind.  He  complained  of  excruciating 
pain  in  the  abdomen,  which  was  exquisitely  sensitive  to  touch,  and  is  de- 
scribed as  "greatly  and  permanentlj''  retracted,"  while  the  respiration  was 
purely  thoracic.  Death  occurred  in  three  and  a  half  hours  from  the  onset  of 
the  attack.  A  postmortem  examination  showed  the  heart  much  enlarged,  with 
a  clot  extending  nearly  to  the  arch  of  the  aorta.  The  abdominal  viscera  were 
healthy,  except  the  vermiform  appendix,  which  was  remarkably  increased  in 
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length  and  thickness,  resembhng  a  firm  cord  to  the  touch;  its  cavity  was  filled 
by  a  large  lunibricoid  worm,  with  its  tail  projecting  into  the  cecum.  No  other 
worms  were  found  in  the  intestine,  and  there  was  no  inflammation.  Blackadder 
considered  that  the  irritation  produced  b}^  the  worm  caused,  either  directly  or 
reflexly,  a  spasmodic  contraction  of  the  abdominal  muscles,  impeding  the 
action  of  the  already  diseased  heart.  He  mentions  two  other  cases  in  which 
he  had  found  lumbricoids  or  fecal  concretions  in  the  appendix  at  autopsies, 
death  having  occurred  from  causes  altogether  distinct  from  that  organ. 

In  1827  another  Frenchman,  Melier,  published  an  article  so  full  of  thought 
and  insight  that  it  might  well  have  marked  an  historical  epoch  in  the  subject 
had  the  author  possessed  the  courage  of  his  convictions,  and  had  he  been  able 
to  combat  Dupuytren,  the  greatest  surgical  authority  of  his  time. 

Melier  begins  by  noting  that  pathological  anatomy  had  taught  almost 
nothing  in  regard  to  disease  of  the  appendix.  Some  recent  observations,  how- 
ever, he  says,  show  that  disease  of  the  organ  may  assume  a  role  of  the  highest 
importance,  for  under  certain  conditions  it  can  become  the  seat  of  a  rapidly 
fatal  disease.  He  then  cites  Louyer-Villermay 's  cases,  and  adds  another  from 
his  own  experience,  in  which  a  patient,  when  apparently  on  the  road  to  recovery, 
after  a  self-administered  enema  had  a  sudden  return  of  agonizing  pain  in 
the  lower  abdomen,  followed  by  an  acute  peritonitis,  and  died  eighteen  hours 
after  the  onset  of  the  second  attack.  At  the  autopsy  the  vermiform  appendix 
was  found  gangrenous  and  perforated  in  several  places.  Melier 's  analysis  of 
the  situation  is  this:  "In  my  opinion,  the  fecal  matter  accumulated  in  the 
appendix,  which  then  dilated  little  by  little,  becoming  first  inflamed,  then 
gangrenous,  and  finally  perforated.  The  earliest  symptoms,  appearing  in  the 
form  of  colic,  are  probably  accounted  for  by  the  inflammation  and  distention 
of  the  appendix;  its  rupture  occasioned  the  effusion,  which  was  responsible,  in 
turn,  for  the  peritonitis.  The  perforation  was  determined,  or  at  any  rate 
hastened,  b)''  the  patient's  exertion  in  taking  an  enema,  since  it  was  at  this 
moment  that  the  intense  pain  began,  and  immediately  afterward  that  peri- 
tonitis set  in."  He  then  cites  two  other  cases,  of  lesser  interest,  in  regard  to 
which  his  own  remarks  are  noteworthy.  "This  disease,"  he  says,  "is 
considered  extremely  rare;  observe,  however,  that 
the  five  cases  which  form  the  basis  of  this  p  a  p  e  r  h  a  v  e 
been  collected  in  a  short  space  of  time,  and  that  two 
among  them  were  reported  by  the  same  physician; 
these  facts  entitle  us  to  believe  that  if  such  affec- 
tions h  a  e  not  1:)  e  e  n  more  frequently  o  s  e  r  ^^  e  d,  it  is 
because  the  appendix  has  not  received  sufficient 
attention,  and  because  lesions  situated  in  it  have 
been  overlooked  at  autopsies.  In  regard  to  diagnosis,  I  will 
say,  further,  that  when  my  friend  Monsieur  Sevestre  was  called  to  the  second 
of  the  cases,  which  he  reported  to  me,  he  w  a  s  able  to  state  p  o  s  i- 
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t  i  V  e  1  y  that  the  appendix  was  affected,  so  much  did  the 
symptoms  resemble  those  in  the  first  case,  which  had  struck  him  forcibl^"  at 
the  time  as  characteristic." 

MeUer  then  goes  a  step  farther,  and  applies  the  knowledge  gained  from 
these  acute  cases  to  chronic  forms  of  the  same  disease.  A  patient  had  a  tumor 
in  the  right  iliac  fossa,  which  jdelded  to  treatment,  but  returned  in  three  }-ears. 
Dupuj'tren  saw  the  case  in  consultation,  and,  as  fluctuation  could  be  detected, 
the  swelling  was  incised,  evacuating  a  considerable  cjuantit}-  of  pus.  The  wound 
remained  open,  continuing  to  discharge,  and  three  new  abscesses  appeared 
at  a  little  distance  from  the  first,  all  of  which  opened  spontaneously.  This 
condition  lasted  more  than  a  3-ear,  when  the  patient  took  a  violent  cold,  fol- 
lowed by  acute  general  peritonitis  and  death.  The  autopsy  showed  an  immense 
abscess  at  the  seat  of  the  tumor,  communicating  with  the  outside  by  four  open- 
ings. To  this  abscess  adhered  a  part  of  the  cecum,  together  with  the  yermiform 
appendix,  the  latter  being  closely  united  to  the  abscess  walls  b}'  dense  con- 
nective tissue,  and  opening  directly  into  the  abscess  ca^-ity.  "In  comparing 
this  case,"  says  Meher,  "with  the  preceding  ones,  I  am  constrained  to  believe 
that  here  also  the  appendix  cseci  was  the  original  source  of  evil ;  that  there  had 
been  a  collection  of  fecal  matter  in  its  cavity,  perhaps  even  a  stercoral  calculus, 
and  that  the  appendix,  acutely  inflamed,  had  become  adherent  to  the  peri- 
toneum, the  adjacent  cellular  tissue  becoming  engorged,  and  an  abscess  forming 
in  consequence  of  the  perforation  of  the  appendix."  Could  there  be  a  clearer 
recognition  of  the  causal  nexus  existing  between  disease  in  the  appendix  and 
chronic  suppurative  affections  in  the  right  iliac  fossa?  To  Melier  undoubtedly 
belongs  the  distinction  of  first  appreciating  this  causal  relationship.  He  had 
not,  however,  unfortunately  for  himself,  sufhcient  confidence  in  his  own  judg- 
ment to  maintain  his  theory  unreservedl}^  for  he  proceeds  somewhat  timidly: 
"It  is  possible  that  the  tumor  was  first  formed,  and  the  appendix  secondarily 
affected ;  indeed,  it  favors  this  view  that  pus  was  never  present  in  the  stools, 
nor  fecal  matter  in  the  discharge  from  the  wound."  It  is  also  interesting  to 
find  that  he  was  sufficiently  in  advance  of  his  generation  to  suggest  surgical 
treatment  for  the  condition  he  is  discussing.  His  prophetic  words  on  this 
point  are  stated  in  a  foot-note:  "If  it  were  possible,  indeed,  to  establish  the 
diagnosis  of  these  affections  in  a  certain  and  positive  manner,  and  to  show  that 
the}'  are  always  entireh^  circumscribed,  the  possibility  of  an  opera- 
tion might  be  conceived:  some  day,  perhaps,  this 
result  will  be  reached." 

To  Melier,  then,  belongs  the  credit  of  distinguishing  inflammation  of  the 
appendix  from  inflammatory  conditions  affecting  other  portions  of  the  intestine 
with  greater  acuteness  than  any  of  his  predecessors.  He  first  formulated 
correct  conclusions  as  to  t  h  e  existence  of  such  inflammation 
in  a  chronic  form;  and  he  f  i  r  s  t  r  e  c  0  g  n  i  z  e  fl  the  causal 
relation  between  this  chronic  affection  of  the  appen- 
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dix  and  suppurative  tumors  of  the  right  iliac  fossa. 
Finally,  he  first  suggested  the  possibility  of  relief 
by  means  of  operative  measures.  The  possibility  of  primary 
disease  in  the  appendix  once  established,  lesions  of  the  organ  became  entitled 
to  a  definite  place  in  the  category  of  recognized  diseases,  and  therefore  with 
the  appearance  of  Melier's  article  the  first  stage  in  the  evolution  of  knowledge 
concerning  the  vermiform  appendix  may  be  considered  to  end. 


CHAPTER  II. 


HISTORY. 

FROM  THE  DISTINCT  RECOGNITION  OF  LESIONS  IN  THE  APPENDIX  TO  THE 
KNOWLEDGE  OF  APPENDICITIS  AS  A  SURGICAL  AFFECTION. 

1827-1886. 

' '  It  is  the  duty  of  every  'physician  to  be  mindful  that,  for  all  practical  purposes,  peri- 
typhlitis, perityphilitic  tumor,  and  perityphlitic  abscess  mean  inflammation  of  the 
vermiform  appendix.'" — (Reginald  Fitz,  New  York  Med.  Jour.,  1886,  vol.  47, 
p.  508.) 

We  should  naturally  suppose  that  the  issue  in  rapid  succession  of  two  papers 
so  full  of  interest  as  those  of  Lou3'er-^^illerma3'  and  of  Melier  would  ha^'e  been 
followed  by  other  immediate  advances  in  our  knowledge  of  disease  of  the  appen- 
dix. Such  was  not  the  case,  however,  and,  notwdthstanding  the  excellence  of 
this  beginning,  the  further  development  of  the  subject  was  slow  and  uncertain, 
owing  to  great  misdirection  of  effort.  Abscess  in  the  right  iliac  fossa  at  this 
time  began  to  receive  considerable  attention,  especially  in  France,  where  Melier, 
as  we  have  just  seen,  clearly  recognized  its  relation  to  inflanuiiation  of  the 
appendix.  His  views  failed  of  acceptance,  however;  mainly  because  the  most 
eminent  surgeon  of  the  time,  Dupuytren,  took  a  contrary  position.  The  history 
of  our  subject,  indeed,  affords  at  this  point  a  striking  example  of  the  difficulties 
encountered  by  originality  of  idea  when  opposed  to  the  weight  of  established 
authority.  Dupuytren  stated  emphaticallj^  that  he  believed  the  reason  such 
abscesses  were  met  with  on  the  right  side  rather  than  the  left  Avas  to  be  found 
in  the  natural  and  pathological  relations  of  the  intestine  in  that  region.  The 
fact  that  the  intestinal  canal  ceases  at  this  point  to  be  freely  movable,  that  food 
material  here  begins  to  assume  an  excremental  character,  and  to  be  forced 
onward  in  opposition  to  the  laws  of  gravitj^,  together  with  the  occurrence  of 
stasis,  favored  by  the  smallness  of  the  opening  between  the  small  and  the  large 
intestine,  were,  in  his  opinion,  sufficient  reason  for  the  appearance  of  these 
tumors  in  the  right  iliac  fossa.  This  opinion  was  formally  expressed  in  the 
Leqons  chirurgicales  which  appeared  in  1833,  but  it  had,  no  doubt,  been  long 
before  impressed  orally  on  Dupuytren 's  students.  Two  of  the  latter,  indeed, 
Husson  and  Dance,  published  a  paper  in  1827,  in  which  they  developed  Dupuy- 
tren's  views  wdth  much  completeness,  and  (as  they  are  careful  to  say)  with 
Dupu3^tren's  approval. 

Meniere,  in  1828,  published  an  article  in  which  he  also  insisted  on  a  cecal 
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origin  for  what  he  terms  "tumeurs  phIeg7noneuses,"  advancing  his  theory  that 
their  exciting  cause  was  an  impaction  of  feces.  In  his  opinion  tliere  was 
no  connection  between  these  tumors  and  the  vermiform  appendix,  and  in  sup- 
port of  this  conviction  he  cites  the  same  case  which  Melier  had  previously  used 
to  prove  the  relation  between  the  two  in  cases  of  chronic  suppuration  of  the 
right  iliac  fossa.  It  will  be  remembered  that  this  case  was  one  in  which  a 
fluctuating  tumor  existed  in  the  fossa,  and  after  some  time  the  pus  burrowed 
under  the  psoas  muscle  until  it  pointed  externally.  An  incision  (made  by 
Dupuytren)  brought  no  relief,  and  the  patient  finally  died  of  exhaustion.  At 
the  autopsy  the  appendix  was  found  full  of  fecal  concretions,  adherent  to  the 
peritoneum,  and  opening  into  the  intestine.  Melier,  as  we  have  said,  believed 
in  the  causal  relation  between  the  diseased  appendix  and  the  tumor,  but,  un- 
fortunately for  himself,  he  failed  to  insist  upon  it,  as  he  considered  the  absence 
of  pus  in  the  stools,  and  of  feces  in  the  discharge  from  the  external  wound, 
inconsistent  with  his  theory,  and  honestly  admitted  the  fact.  His  frankness  on 
this  point  gave  Meniere  the  opportunity  to  reject  his  opinion,  with  the  remark 
that  the  originator  himself  did  not  reall}"  support  it.  Dupuytren  also  brings 
forward  this  same  case  in  the  Legons  chirurgicales,  where  he  expresses  himself  as 
in  agreement  with  Meniere.  More  courteous  than  the  latter,  however,  he  adds 
that  no  doubt  there  is  such  a  thing  as  disease  of  the  vermiform  appendix,  and 
his  former  pupil,  Monsieur  Melier,  has  written  an  admirable  paper  upon  the 
subject;  a  remark  evidently  prompted,  however,  by  perfunctory  professional 
courtesy,  for  he  declares  himself  emphatically  opposed  to  the  theory  of  any 
causal  relation  existing  between  right-sided  iliac  tumors  and  inflammation 
of  the  vermiform  appendix.  There  can  be  no  doubt  that  Dupuytren  stood 
upon  the  brink  of  a  great  discovery,  and  that  he  entirely  failed  to  appreciate 
the  fact;  worse  still,  his  lack  of  perception  absolutely  hindered  the  progress 
of  investigation  by  depreciating  the  influence  of  the  man  whose  insight  had 
discovered  the  line  which  further  research  ought  to  pursue.  It  is  a  pleasure, 
therefore,  to  be  able  after  the  lapse  of  more  than  three-quarters  of  a  century, 
in  rendering  honor  to  whom  honor  is  due,  to  accord  Melier  his  rightful  position, 
foremost  among  pioneers  in  the  study  of  diseases  in  the  appendix. 

The  theory  that  suppurative  tumors  in  the  right  iliac  fossa  arose  from 
cecal  disturbances  of  one  kind  or  another  thus  became  firmly  established,  and 
remained  dominant  for  over  half  a  century,  until,  in  fact,  it  was  gradually 
thrust  aside,  or  rather  supplanted,  for  it  was  never  formally  abandoned.  Al- 
though Dupuytren  and  his  followers  failed  to  understand  the  real  significance 
of  disease  in  the  appendix,  they  did  the  cause  good  service  by  stimulating  inves- 
tigation, and  the  reports  of  primary  lesions  of  the  appendix  from  now  on  increased 
year  by  year,  until  the  frequency  rather  than  the  rarity  of  such  disease  became 
generally  admitted,  and  correct  opinions  in  regard  to  its  natural  history  began 
gradually  to  take  form. 

Up  to  this  time,  that  is  to  say,  the  end  of  the  third  decade  of  the  nineteenth 
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century,  all  interest  in  diseases  of  the  appendix  had  been  confined  to  England 
and  to  France,  but  we  have  now  reached  a  point  when  Germany,  hitherto 
silent,  began  to  contribute  her  quota  of  observations. 

GoLDBECK,  in  the  year  1830,  issued  an  inaugural  dissertation  at  Worms, 
entitled  "  Ueber  eigenthiimliche  Geschwulste  in  der  rechten  Hiiftbeingegend," 
which  stimulated  interest  in  Germany  just  at  the  moment  when  it  began  to 
decline  in  France,  and  for  the  next  twenty-five  years  all  contributions  to  the 
subject  of  interest  or  importance,  with  a  few  notable  exceptions,  were  German. 
These  Teutonic  discussions  form  a  distinct  episode  in  the  history  of  the  vermi- 
form appendix,  which  has  not  as  yet  been  duly  estimated.  I  will,  therefore, 
present  this  historical  phase  of  our  subject  at  this  point,  deferrmg  for  the  moment, 
for  the  sake  of  completeness,  the  consideration  of  the  few  important  papers 
appearing  in  other  countries  during  this  quarter  of  a  century. 

The  subject  of  Goldbeck's  thesis,  inflammatory  tumors  in  the  right  iliac 
fossa,  was  adopted  at  the  suggestion  of  his  master,  Puchelt^  who  had  given  close 
attention  to  these  tumors,  the  results  of  which,  when  finally  collected,  appeared 
in  the  Heidelberger  klinische  Annalen,  for  1832.  Both  Puchelt  and  his  scholar 
held  that  these  tumors  were  the  result  of  collections  of  pus  in  the  loose  con- 
nective tissue  surrounding  the  cecum;  to  this  condition,  therefore,  which  they 
believed  to  be  of  cecal  origin,  they  gave  the  name  "perityphlitis." 
This  convenient  and,  may  I  say,  euphonious  term  met  with  immediate  general 
acceptance,  and  even  yet  continues  in  use  in  Germany  and  England.  Differ- 
ences of  opinion  are  often  found  among  later  writers  as  to  the  real  origin  of 
this  term;  did  it  originate  with  Goldbeck  or  with  his  master?  To  settle  this 
question  it  seems  worth  while  to  quote  Puchelt 's  own  words.  "  I  c  h  s  e  1  b  s  t 
h  a  b  e, "  he  says,  "  e  i  n  e  n  f  r  ii  h  e  r  e  n  S  c  h  ii  1  e  r  von  m  i  r,  H  e  r  r  n 
Dr.  Goldbeck,  v  e  r  a  n  1  a  s  s  t  d  i  e  s  e  n  G  e  g  e  n  s  t  a  n  d  z  u  b  e  a  i- 
beiten,  unci  es  erschien  die  Schrift  desselben  a  Is 
I  n  a  u  g  u  r  a  1  a  b  h  a  n  d  1  u  n  g  z  u  G  i  e  s  s  e  n,  u  n  t  e  r  d  e  m  T  i  t  e  1 : 
'U  e  b  e  r  e  i  g  e  n  t  h  ii  ni  1  i  c  h  e  e  n  t  z  ii  n  d  1  i  c  h  e  G  e  s  c  h  w  ii  1  s  t  e 
in  der  rechten  Hiiftbeingegend.'  In  dieser  Schrift 
w  i  r  d  b  e  r  e  i  t  s  der  Name  Perityphlitis  f  ii  r  d  i  e  s  e  K  r  a  n  k- 
h  e  i  t  0  r  g  e  s  c  h  1  a  g  e  n,  den  w  i  r  b  e  i  d  e  g  e  m  e  i  n  s  c  h  a  f  1 1  i  c  h 
g  e  b  i  1  d  e  t  h  a  1 1  e  n :  i  c  h  h  o  f  f  e  d  a  s  s  e  r  e  b  e  n  so  s  p  r  a  c  h- 
r  i  c  h  t  i  g  i  s  t,  a  1  s  e  r  der  S  a  c  h  e  e  n  t  s  p  r  i  c  h  t. ' '  Surgery,  howe"\'er, 
has  no  reason  to  be  grateful  for  this  denomination,  either  to  Goldbeck  or  to 
his  master,  as  the  name  perityphlitis  is  altogether  misleading,  di^'erting 
attention  from  the  real  source  of  e^'il,  the  appendix,  and  clogging  the  wheels 
of  progress  for  more  than  half  a  century  by  leading  inquirers  on  the  subject 
astray. 

The  excellent  clinical  picture  of  inflammation  of  the  appendix  drawn  by 
Puchelt  and  Goldbeck  would  answer  well  for  a  description  of  the  disease  in 
a  text-book  of  to-day,  but  so  far  were  they  from  understanding  the  real  signifi- 
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cance  of  the  symptoms  depicted,  that  Goldbeck  says  frankly  he  is  at  loss  for 
an  explanation  of  them,  and  that  the  reason  these  tumors  do  not  make  their 
appearance  on  the  left  side  is  one  for  consideration.  He  suggests  that  the 
position  of  the  cecum  favors  the  accumulation  of  pus  on  the  right  side,  whereas 
on  the  left  side  the  resistance  offered  b}^  the  surrounding  peritoneum  and  the 
mesocolon  forces  the  pus  to  burrow  under  the  ilium  and  point  toward  the  exterior 
in  that  direction,  or  else  to  destro}^  the  connective  tissue  in  the  region  of  the 
rectum  and  form  a  rectal  fistula. 

The  immediate  result  of  Goldbeck 's  essay  was  the  stimulation  of  others 
on  the  same  subject.  I  find  not  less  than  twenty-four  theses  treating  of  diseases 
in  the  right  iliac  fossa  making  their  appearance  between  the  years  1830  and 
1860,  of  which  number  nineteen  issued  from  German  universities.  It  is  note- 
worth}^  that  nearly  all  the  early  work  contributed  by  Germany  to  the  study 
of  the  appendix  is  embodied  in  dissertations,  whereas  in  France  and  in  Great 
Britain  it  found  expression  almost  entirely  in  peiiodicals.  In  these  German 
theses  we  find  iliac  tumors  considered  as  primarj'  disorders  per  se,  and  it  is  only 
when  we  interpret  them  in  the  light  of  knowledge  lately  acquired  that  we 
are  able  to  read  between  the  lines  and  discover  the  information  contained  in 
them  as  to  disease  of  the  appendix,  the  authors  themselves  being  ignorant  of 
the  true  significance  of  their  work. 

Merling,  in  1827,  published  a  thesis  on  the  pathological  anatomy  of  the 
appendix,  in  which  the  natural  history  of  the  diseased  conditions  affecting 
that  organ  is  for  the  first  time  independently  discussed.  A  considerable  part 
of  the  dissertation  is  devoted  to  anatomical  variations,  displacements,  and 
adhesions,  but  the  process  of  inflammation  is  also  clearly  described. 

The  most  striking  characteristic  of  these  German  theses,  in  the  light  of  our 
present  knowledge,  is  the  beautiful  accuracy  of  their  sjanptomatology,  a  quality 
which  seems  to  be  less  appreciated  to-day.  The  occurrence  of  diarrhea  in  the 
■early  stages  of  appendicitis  is  universally  noted,  together  with  the  wandering 
character  of  the  pains  at  first,  in  regard  to  which  Puchelt  says:  "Oritur  ventris 
dolor  crucians,  pungens,  vagus,  in  regione  epigastrica,  imprimis  ventriculi  et 
alibi  ....  ille  vero  dolor  nychtemera  nonduvi  finito  migrat  ad  regionem 
iliacam  dextram,  eique  inhceret  firmiter."  More  than  one  writer  takes  occasion 
to  remark  that  the  pain  in  inflammation  of  the  appendix  must  vary  with  varia- 
tions in  the  anatomical  position  of  the  organ,  and  one  of  them  in  particular, 
Genzmer,  published  an  able  dissertation  in  1842,  giving  an  admirable  exposition 
of  this  point.  Schmidt  also,  writing  in  1847  upon  the  difterential  diagnosis  of 
inflammation  of  the  appendix,  almost  describes  our  McBurney's  point,  for  he 
declares  that  a  diagnostic  sign  in  the  disease  is  the  increase  in  the  severity  of 
the  pain  caused  by  pressure  in  the  region  of  the  cecum,  over  an  area  scarcely 
the  size  of  the  thumb,  or  even  so  small  that  it  can  be  covered  by  the  tip  of  the 
finger.  "  Pressu  dolor  augetur,  ita  id  regri  exclamationes  vix  retinere  possint, 
in  parvulo  tantum  regionem  ileo-coecalis  loco,  cjui  vix  pollicis  circuitu  est,  plerumque 
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vero  tarn  parvus  est  ut  extremo  digito  facile  tegas;  quod  symptoma  sane  yion  minimo 
ad  diagnoscendimi  hunc  momenta  mihi  videtur."  It  is  impossible  not  to  feel 
a  momentary  surprise  that  knowledge  concerning  disease  of  the  appendix 
should  have  advanced  so  slowly  in  the  presence  of  such  nice  discrimination. 
A  second  thought  reminds  us,  however,  that  although  these  early  German 
writers  described  symptoms  so  accurately,  they  never  ascribed  them  to  their 
real  source.  Puchelt  himself  wholly  failed  even  to  suspect  the  causal  nexiLs 
between  the  appendix  and  perityphlitis,  and  although  occasional  writers  like 
Genzmer  and  Schmidt  did  actually  recognize  the  existence  of  an  acute  appen- 
dicitis, it  was  considered  as  a  great  rarity.  No  one  appears  to  have  entertained 
the  suspicion  that  inflammation  of  the  appendix  was  the  real  cause  of  the  iliac 
tumors  with  which  all  surgeons  of  that  time  were  constantly  occupied,  the 
cecum  itself  and  the  pericecal  tissue  being  regarded  as  the  fans  et  origo  malorum. 

Albers,  in  1838,  published  a  paper  on  the  cecum,  which,  contributing  nothing 
new,  yet  calls  for  mention  because  of  the  introduction  of  another  misleading 
term,  namely,  that  of  "typhlitis"  for  inflammation  of  the  cecum,  and 
because  he  points  out  that  Puchelt  had  not  discriminated  between  this  condi- 
tion and  inflammation  around  the  cecum,  to  which  Albers  restricts  the  name 
"perityphlitis." 

Leaving  the  subject  of  German  literature,  and  returning  to  that  of  other 
lands,  I  find  four  systematic  British  contributions  to  the  histor)-  of  the  appendix 
during  the  fourth  decade  of  the  centur}^ — one  by  Copland,  one  by  Hodgkin, 
one  b}^  Bright  and  Addison,  and  one  by  Burne.  Copland's  contribution 
is  in  the  form  of  an  article  on  the  "Cecum"  in  his  own  Dictionary  of  Practical 
Medicine,  the  first  edition  of  which  appeared  about  1832.  To  Copland  belongs 
the  credit  of  first  discriminating  between  inflammation  of  the  cecum,  inflam- 
mation of  the  appendix,  and  inflammation  of  the  pericecal  tissue.  He  recog- 
nized primary  disease  of  the  appendix,  but,  in  common  with  other  writers  of 
the  time,  believed  that  such  disease  began,  as  a  rule,  in  the  cecum  and  manifested 
its  extension  into  the  appendix  by  symptoms  indicating  a  high  degree  of  inflam- 
mation; indeed,  he  claims  that  inflammation  of  the  appendix  can  always  be 
distinguished  by  the  severity''  of  the  symptoms  as  compared  with  those  attending 
inflammation  of  the  cecum  alone.  All  writers  of  the  period  seem  to  have 
attached  great  importance  to  this  supposed  association  between  disease  of  the 
appendix  and  a  high  degree  of  pain  and  constitutional  disturbance.  Copland 
is,  I  believe,  the  first  person  to  include  blows  and 
violent  exertion  among  the  exciting  causes  of  dis- 
ease in  the  appendix.  He  further  considers  in  some  detail  the  sup- 
posed relationship  between  dysentery  and  disease  of  the  appendix,  which  he 
noticed  during  a  long  residence  in  India,  without,  however,  citing  a  single 
case  in  which  such  an  association  was  demonstrated,  nor  have  I  met  any 
instance  among  the  older  writers,  who  persistently  tabulate  dysentery  in  the 
etiology  of  appendicitis.    It  seems,  therefore,  that  the  idea  of  an  interdependence 
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between  dysenter}'  and  disease  of  the  appendix  and  cecum  originated  rather 
in  a  passing  notion,  which,  once  born,  was  nursed  as  the  legitimate  offspring 
of  fact  by  one  writer  after  another  for  a  series  of  years. 

Thomas  Hodgkin,  true  follower  of  the  great  John  Hunter,  in  his  ''Lectures 
on  the  Morbid  Anatonnj  of  the  Serous  mid  Mucous  Membranes/'  published 
in  1836,  says  with  remarkable  clearness  but  ^-exatious  brevity  that  "the  partial 
inflammation  of  the  peritoneum,  in  the  iliac  fossa,  is  sometimes  set  up  by  dis- 
ease in  the  appendix  ceci, "  which  may  be  limited,  or  may  go  on  to  ulceration 
caused  by  the  lodgment  of  fecal  concretions  in  its  cavity.  "Even  in  these 
cases,"  he  continues,  "nature  sometimes  succeeds  in  limiting  the  inflammation 
to  a  part  of  the  right  side ;  but  it  is  at  other  times  diffused  over  the  whole  of 
the  abdomen,  is  accompanied  by  symptoms  of  the  most  serious  nature,  and 
quickly  proves  fatal. " 

Richard  Bright  and  Thomas  Addison,  in  the  '"Elements  of  the  Practice 
of  Medicine,'^  have  left  us  an  admirable  presentation  of  the  subject,  opening 
up  in  the  clearest  manner  the  whole  realm  of  affections  of  the  appendix ;  and  I 
wish  space  permitted  me  to  quote  the  entire  six  pages  of  their  work  devoted 
to  "Inflammation  of  the  Cecum  and  Appendix  Vermiformis."  "That  portion 
of  the  intestine,"  they  say,  "which  is  lodged  in  the  right  iliac  region  is  fre- 
quently the  seat  of  inflammation.  The  history  of  the  affection  is  often  as 
follows:  The  patient  has  complained  more  or  less  for  some  time  past  of  pain 
or  uneasiness  in  the  part,  increased  on  exertion  or  after  neglect  of  the  bowels 
or  excess  in  eating  or  drinking;  ....  after  some  unusual  exposure  to 
cold,  or  some  long  walk,  or  othei  over-exertion,  he  has  been  suddenly  seized 
with  rigors,  chills,  and  sometimes  with  sickness  and  violent  vomiting.  The 
pain  and  tenderness  become  excessive,  and  extend  to  the  neighboring  parts  of 
the  abdomen.  A  hardness  and  tumefaction  are  soon  very  evident  to  the  hand 
in  the  part  first  affected ;  this  continuing,  general  symptoms  of  peritonitis  often 
take  place,  and  terminate  fatally. "  The  formation  of  abscess  is  noted,  opening 
of  its  own  accord  or  assisted  by  the  lancet,  securing  a  discharge  of  ill-conditioned 
pus  soon  mingled  with  fecal  matter. 

"From  numerous  dissections  it  is  proved  that  the  fecal  abscess  thus  formed 
in  the  right  iliac  region  arises,  in  a  large  majorit}^  of  cases,  from  disease  set  up 
in  the  appendix  ceci.  It  is  found  that  this  organ  is  very  subject  to  inflammation, 
to  ulceration,  and  even  to  gangrene;  and,  moreover,  that  it  is  occasionally 
thickened  and  ulcerated  from  tubercular  deposits."  "This  little  worm-hke 
body  is  often  detected  in  the  midst  of  the  abscess,  with  a  perforation  at  its 
extremity,  or  by  ulceration  higher  up  in  its  parietes,  a  considerable  portion  of 
it,  nearly  or  entirely  separated,  is  found  in  a  disorganized  condition  among 

the  pus  and  feces  which  fill  up  the  abscess  In  a  smaller  number 

of  instances  the  cecum  itself  is  found  inflamed  and  ulcerated,  and  extensively 
implicated  in  the  abscess,  in  a  way  which  shows  that  the  appendix  had  little 
to  do  with  the  disease." 
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How  clear  and  comprehensive  are  the  following  remarks  upon  "exciting 
causes":  "It  is  possible  that  the  secretions  of  the  appendix  itself  may  some- 
times become  diseased,  and  give  rise  to  inflammatory  action  in  the  part ;  some- 
times we  can  plainly  discover  that  stricture,  amounting  even  to  occlusion  of 
the  cavity,  has  taken  place,  so  that  the  extremity  has  been  distended  with 
its  own  secretions;  and  this  may  plainly  give  rise  to  inflammation;  and  at  other 
times  we  find  little  oval  masses  of  feces  impacted  in  the  canal,  which  have 
pretty  obviously  produced  the  irritation;  sometimes  a  foreign  substance,  as  a 
cherry-stone  or  other  seed,  has  been  detected  in  the  appendix,  but  one  of  the 
most  common  causes  is  undoubtedly  the  formation  of  a  peculiar  concretion 
which  is  moulded  to  the  extreme  cavity  of  the  canal,  and  which  is  composed 
of  coats  or  layers  of  the  earthy  phosphates,  with  occasional  alternate  layers 
of  animal  secretion  or  of  feculent  matter. ' ' 

As  to  diagnosis,  "the  situation  of  the  abscess  in  the  right  iliac  fossa  will 
often  sufficiently  point  out  the  probability  of  its  nature";  but  in  some  cases 
difficulties  arise,  "because,  owing  to  the  occasional  burrowing  of  the  abscess, 
it  may  become  most  prominent  at  some  distant  part.  " 

In  the  treatment  it  is  advised  to  unload  the  bowels  b}^  mild  but  effective 
purgatives,  assisted  by  injections  of  soap  and  water,  or  gruel,  or  other  bland 
liquids,  so  as  to  empty  completely  the  large  intestine.  "At  the  same  time, 
we  must  endeavor  to  disturb  the  part  as  little  as  possible";  for  the  contents 
of  the  intestine  or  of  the  abscess  may  become  extravasated  into  the  peritoneal 
cavit}'',  if  violence  is  done  in  our  manual  examination.  "We  must  always 
hold  in  mind  that,  though  our  first  object  must  be  to  allay  the  inflammation 
so  as  to  prevent  the  formation  of  an  abscess,  yet  much  more  frequenth'  we  shall 
be  called  upon  to  prevent  an  ulceration  and  abscess,  which  are  inevitable, 
from  doing  essential  and  extensive  mischief."  Is  not  this,  we  ma)"  ask,  an 
almost  perfect  presentation  of  the  status  of  the  problem  to-da}',  over  sixty 
years  after  these  lucid  remarks  were  penned?  With  what  insight,  with  what 
perspicacity,  did  these  great  English  masters  of  our  art  portray  to  an  ante- 
cedent generation  the  outlines  of  the  affection  which  became  the  malady  par 
excellence  of  the  end  of  the  century!  Had  not  vague  speculation  and  a  false 
nomenclature  stepped  in  to  alter  the  masterly  outlines  here  given,  who  can  say 
how  different  the  histor}'  of  appendicitis  might  have  been! 

John  Burne,  physician  to  the  Westminster  Hospital,  contributed  two 
papers  in  1837  and  1839  to  the  Medical  and  Chirurgical  Transactions,  treating  of 
disease  in  the  cecum  and  appendix.  These  communications  have  always 
received  much  consideration,  and  Burne 's  name  has,  in  consequence,  been 
closely  associated  with  the  earliest  literature  of  appendicitis.  A  dispassionate 
consideration  of  his  work  at  the  present  time,  however,  shows  that  its  value 
has  been  greatly  overestimated.  His  undertaking,  he  saj^s,  is  due  to  the  fact 
that  disease  of  the  appendix  had  hitherto  received  no  sj'stematic  consideration, 
showing  that  he  was  not  aware  of  the  French  writers  who  had  made  such  ex- 
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tensive  contributions,  nor  does  he  seem  to  have  been  famiUar  with  the  work 
of  his  own  countrymen.  He  refers,  indeed,  to  no  one  but  Meniere,  whose  work 
is  perhaps  of  the  least  value.  He  fails  to  discriminate  between  disease  of  the 
cecum  and  disease  of  the  appendix,  and  no  definite  conclusions  can  be  drawn 
from  his  cases,  for  even  when  an  autopsy  was  made  he  often  neglected  to 
mention  the  appendix  at  all!  He  offers  no  valuable  suggestions,  he  lacks  every 
quality  of  the  seer,  and  even  hindered  progress  by  introducing  such  a  misleading 
term  as  "tuphlo-enteritis."  I  have  had  occasion  to  note  already  the 
harm  done  to  progress  by  a  bad  nomenclature,  and  I  am  sorely  tempted  here  to  a 
short  digression  to  consider  the  question  so  often  asked:  "What  is  in  a  name?" 
Everything!  The  whole  history  of  medicine,  age  after  age,  has  been  dominated 
by  mere  names.  A  false  name,  conveying  a  wrong  impression,  once  given 
in  any  new  field,  in  the  early  days  of  investigation,  opens  up  a  path  of  error  along 
which  men,  in  their  eagerness  to  follow,  tumble  over  one  another  like  sheep, 
and  any  farther  real  advance  is  rendered  impossible  until  the  steps  are  retraced. 
The  unfortunate  term  "perityphlitis"  coined  by  Puchelt  and  Goldbeck 
ten  years  before  had  already  diverted  attention  from  the  appendix,  the  real 
point  at  issue,  and  now  "tuphlo-enteritis,"  in  line  with  the  extraor- 
dinary gastro-enteric  pathology  of  the  day,  appeared  in  the  field  to  lead 
inquiry  still  farther  astray. 

I  find  myself  at  a  loss  to  discover  any  reasons  why  Burne's  work  has  always 
been  considered  a  classic  in  the  literature  of  appendicitis;  I  believe  the  notice 
it  attracted  was  largely  accidental,  and  due  partly  to  its  appearance  in  a  well- 
known  periodical.  The  same  reasoning  accounts  for  the  frequent  reference 
to  Grisolle's  paper  on  "  Tumeiirs  PMegmonerises,"  in  the  ArcJiires  generales  de 
medecine,  for  1837.  Though  Grisolle,  like  Burne,  is  often  quoted  with  defer- 
ence, a  careful  perusal  shows  that  his  work  is  almost  valueless,  as  he  sees  no 
reason  for  distinguishing  between  tumors  in  the  right  and  left  iliac  fossse,  nor 
does  he  exclude  abscesses  consequent  upon  the  puerperal  state. 

Among  the  briefer  reports  in  the  current  literature  of  this  period  is  one 
which  especially  deserves  the  attention  of  our  American  surgeons,  because  it 
is,  as  far  as  I  can  ascertain,  the  first  instance  of  disease  of  the  appendix  reported 
in  the  United  States. 

WoLCOTT  Richards,  of  Cincinnati,  in  September,  1837,  published  a  case 
of  perforation  of  the  appendix  confirmed  by  autopsy.  The  patient,  a  man 
thirty-five  years  of  age,  had  a  distinct  chill,  followed  by  fever,  but  without 
pain  in  the  abdomen  or  vomiting.  For  thirteen  days  he  improved  under  treat- 
ment, consisting  mainly  of  calomel  and  light  diet,  but  on  the  fourteenth  day 
he  was  found  in  a  state  of  collapse,  which  came  on  twelve  hours  before;  his 
attendant  declared  that  a  short  time  before  the  change  occurred  he  had  eaten 
imprudently  of  fruit.  He  died  on  the  fifteenth  day,  without  a  diagnosis  having 
been  made.  At  the  autopsy  a  general  peritonitis  was  found  with  recent  adhe- 
sions, while  the  pelvis  was  filled  with  fecal  matter  issuing  from  a  large  ragged 
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perforation  in  the  vermiform  appendix.  Dr.  Richards  comments  upon  the 
strange  fact  that  not  onl}'  vomiting  but  abdominal  pain  and  tenderness  were 
absent  during  the  entire  illness ;  onl}-  after  the  final  change  for  the  worse  took 
place  was  there  extreme  tenderness  over  the  hypochondriac  region  together 
with  slight  distention. 

Dr.  Thaddeus  Reamy,  of  Cincinnati,  informs  me  that  Dr.  Richards  was 
born  in  New  London,  Connecticut,  in  1803,  and  studied  medicine  in  the  office 
of  Dr.  North,  of  New  London,  in  the  Yale  Medical  School  in  1828 ;  in  this  year 
he  went  to  Cincinnati,  where  he  enjoyed  a  large,  lucrati^-e  practice  for  thirty- 
years,  greatly  beloved  both  l^y  patients  and  the  medical  profession.  His  death 
occurred  in  New  York,  in  1871,  due  to  a  sarcoma  of  the  base  of  the  brain. 

Edward  Hallowell,  of  Philadelphia,  in  May,  1838,  reported  a  similar  case. 
The  patient,  a  girl  of  nine,  in  poor  health  for  some  weeks  and  troubled  by  a  per- 
sistent cough,  complained  of  pain  in  the  right  iliac  fossa,  and  a  physician,  with- 
out seeing  her,  prescribed  three  compound  cathartic  pills,  which  acted  violently. 
Dr.  Hallowell,  visiting  her  the  next  day,  found  a  distinct  tumor  in  the  right 
iliac  fossa,  exquisitely  tender  on  pressure;  there  was  meteorism  and  a  dark 
vomit,  which  continued  until  death  the  next  day.  The  autopsy,  attended 
by  Drs.  Warrington,  Pearce,  Pepper,  and  Hallowell,  showed  tuberculosis  of 
the  right  lung,  general  peritonitis,  and  an  appendix  firmly  adherent  to  the 
caput  coli,  with  a  small  perforation  at  its  base  about  two  lines  in  diameter. 
The  mesenteric  glands  near  the  appendix  were  enlarged  and  tuberculous,  and 
there  were  tuberculous  deposits  elsewhere  in  the  intestines.  "The  local  peri- 
tonitis, "  the  writer  remarks,  "was  no  doubt  of  long  standing,  its  exciting  cause 
was  somewhat  doubtful;  the  probability,  however,  is  that  in  consequence  of  a 
deposit  of  tuberculous  matter  and  the  consequent  softening,  an  ulceration 
of  the  coats  of  the  appendicula  was  induced,  but  the  opening  being  minute  and 
the  contents  of  the  appendicula  small  in  quantity,  the  inflammation  was  not 
sufficient  to  give  rise  to  symptoms  of  an  acute  character,  and  it  was  not  until, 
by  the  action  of  drastic  medicines,  the  secretions  from  the  mucous  cryptse  of 
the  intestines  were  greatly  augmented,  and  subsequent  violent  efforts  of  the 
bowel  induced,  that  the  contents  of  the  bowel  found  their  way  into  the  cavity 
of  the  peritoneum,  giving  rise  to  the  acute  symptoms  we  have  detailed,  and 
causing  death  in  a  few  hours.  " 

These  are  the  onl}^  cases,  with  four  exceptions,  appearing  in  the  United  States 
for  a  period  of  nearly  twentj^  years.  In  the  following  decade  a  case  was  re- 
ported, I  believe  for  the  first  time,  in  Italj^,  when  Carlo  Vecchi,  of  Milan, 
published  a  paper  in  1848  entitled  "Peritonitis  diffuse  delV  appendice  vermiformi 
ceci."  The  writer  begins  by  saying  that  he  does  not  think  he  goes  too  far  in 
expressing  the  opinion  that,  for  Italians,  the  condition  he  describes  appears  as 
a  new  disease.  Then,  after  a  short  and  incomplete  account  of  the  literature  of 
the  subject,  he  cites  two  cases,  one  in  his  own  practice,  another  (in  a  foot-note) 
related  to  him  by  a  physician  who  was  present  at  the  autopsy  upon  Vecchi 's 
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own  patient.  This  second  case  is  apparently  a  perforation  of  the  appendix  occur- 
ring in  typhoid  fever.  The  paper  is  a  creditable  first  effort  in  a  country  where 
disease  of  the  appendix  had  hitherto  received  no  attention. 

VoLZ,  in  1846,  published  what  is  undoubtedly  the  most  important  con- 
tribution to  our  subject  for  a  period  of  two  decades.  I  have  purposely  deferred 
noticing  this  work  among  the  German  dissertations,  as  its  importance  entitles 
it  to  special  consideration  in  its  own  time  and  place.  Writing  under  the  cap- 
tion "Die  durch  Kothsteine  hedingte  Durchbohru7ig  des  Wurmjortsatzes  die  hdufig 
verkannte  Ursache  einer  gefdhrlichen  Peritonitis  iind  deren  Behandhmg  mit  Opivvi,  " 
the  avowed  purpose  of  his  thesis  is  to  insist  upon  the  benefit  derived  from  the 
opium  treatment  in  perforations  of  the  appendix.  His  views  on  this  particular 
point  will  be  more  appropriately  considered  elsewhere  (see  page  511);  in 
the  present  connection,  I  am  chiefly  concerned  with  his  work  as  a  systematic 
contribution  to  the  subject  in  its  general  relations.  Volz,  after  citing  three 
cases  in  which  post-mortem  examinations  revealed  the  presence  of  fecal  concre- 
tions in  the  appendices  of  patients  dying  from  other  causes,  then  gives  a  list 
of  thirty-eight  cases  in  which,  after  a  fatal  illness  characterized  by  symptoms 
of  abdominal  inflammation,  the  vermiform  appendix  was  found  perforated  by 
a  fecal  concretion,  some  of  them  occurring  in  his  own  practice.  He  is  doubtful 
whether  perforation  of  the  appendix  ever  occurs  (exclusive  of  cases  resulting 
from  tuberculosis  and  typhoid  fever)  from  any  other  cause  than  a  fecal  con- 
cretion, so  that  he  devotes  his  close  attention  to  the  stud}'  of  these  concretions, 
dividing  them  into  three  classes:  of  soft,  hard,  and  medium  (halb-feste)  con- 
sistency. He  notes  the  fact  that  concretions  greatly  resemble  fruit  stones,  and 
therefore  are  often  taken  as  such;  a  chemical  analysis,  however,  proves  that 
they  are  composed  of  organic  matter  and  salts.  Volz's  account  of  the  natural 
history  of  appendicitis  is  perhaps  the  most  thoughtful  and  comprehensive 
treatment  of  the  subject  up  to  his  time.  He  here  points  out  that  t  h  e 
condition  known  as  "perityphlitis"  is  not  primary, 
but  c  0  n  s  e  c  u  t  i  ^'  e  to  inflammation  of  the  appendix 
V  e  r  m  i  f  0  r  m  i  s.  He  further  distinguishes  p  1  a  i  n  1  }•  between 
suppurative  and  n  o  n  -  s  u  p  p  u  r  a  t  i  e  forms  of  appen- 
dicitis, dividing  the  s  u  p  p  u  r  a  t  i  ^'  e  forms  into  two 
classes,  one  in  which  the  pus  discharges  into  the  ab- 
dominal cavity,  exciting  a  general  peritonitis,  and 
another  in  which  the  abscess,  circumscribed  hy  adhe- 
sions, b  u  r  r  0  Av  s  in  different  directions  according  to  the 
efficiency  of  this  protective  barrier  in  limiting  the  extension.  Volz  believes 
that  the  prognosis  is  favorable  if  only  the  opium  treatment  is  followed  out,  and 
he  insists  that  constipation,  the  common  concomitant  of  the  disease,  favors 
recovery  and  should  be  encouraged  by  every  possible  means. 

The  antiphlogistic  treatment  in  vogue,  \o\z  characterizes  as  irrational  and 
brutal,  expressing  the  hope  that  the  day  will  come  when  the  principle  of  rest  for 
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the  intestines,  in  cases  of  inflammation  of  the  appendix,  secured  by  means  of 
opium,  will  be  as  clearly  recognized  as  the  same  principle  uni-\-ersally  used  for 
a  broken  leg  when  it  is  encased  in  splints,  a  happy  parallel,  which  he  makes  all 
the  more  striking  by  carrying  it  out  in  some  detail  with  Ijoth  ingenuity  and 
humor. 

"  Nehmen  wir  einmal  an,  ein  Arzt  besdsse  ueber  den  iirsdchlichen  Zusamvien- 
hang  der  Zufdlle  eines  Beinbruchs  eben  so  geringe  Kenntniss,  als  tieber  den  der 
Zufdlle  unsrer  Krankheit,  loelche  er  lege  artis  nut  Calomel  behandeU.  imd  wende 
bei  der  Beurtheilung  derselben  das  ndmliche  Raisonnement  an,  welches  ihn  bei  der 
rationellen  Behandlung  dieser  Peritonitis  leitet,  so  werden  wir  erstannen  fiber  die 
Heihnethode  des  Beinbruchs.  Es  wird  tins  absurd  erscheinen  bei  der  Fractur, 
was  bei  der  Peritonitis  fiir  rationell  gilt. 


Beinbruch. 
Ein  gesunder  Mensch  empfindet  plotzlich 
nach  einem  mechanischen  Eingriff  {Fall) 
einen  Schmerz  im  Fusse,  und  kann 
seitdem  nicht  mehr  gehen  noch  stehen. 
Ohne  die  Ur sacks  zu  erkennen,  urtheilt 
der  Arzt:  so  lange  der  Mensch  gehen 
konnte,  hatte  er  keine  Schmerzen,  sobald 
er  auf  den  Filssen  steht  und  geht, 
werden  die  Schmerzen  aufhoren.  Also: 
er  wird  mit  der  Peitsche  aus  dem  Bette 
getrieben,  und  mit  Gewalt  auf  die  Fiisse 
gestellt.  Der  Erfolg  ist:  die  Schmerzen 
steigern  sich,  und  der  Kranke  kann 
doch  nicht  gehen. 


"Peritonitis  durch  Perforation. 
"  Ein  gesunder  Mensch  empfindet  plotzlich 
nach  einer  mechanischen  Veranlassung 
(kdrperliche  Beivegung)  einen  Schmerz 
im  Leibe,  und  hat  seitdem  Verstopfung. 
Ohne  die  Ursache  der  Krankheit  zu 
erkennen,  urtheilt  der  Arzt:  So  lange  der 
Mensch  Stuhlgang  hatte,  hatte  er  keine 
Schmerzen,  sobald  die  Verstopfung  be- 
seitigt  ist,  iverden  die  Schmerzen  auf- 
horen. Also:  Abfiihrmittel.  Calomel. 
Der  Erfolg  ist:  die  Schmerzen  steigern 
sich,  und  es  tritt  doch  kein  Stuhlgang 
ein. 


"  Denken  wir  uns  andrerseits  beide  Krankheiten  erkannt  und  behandelt,  die 
eine  mit  dem  chirurgischen  Verband,  die  andere  mit  Opium,  und  nehmen  wir 
dabei  an,  die  ndhere  Beziehung  des  Verbandes  und  seine  Wirksamkeit  zur  Fractur 
sei  uns  nur  ebenso  oberfldchlich  bekannt,  wie  die  des  Opiums  zur  Peritonitis,  so 
erhalten  wir  folgende  Parallele. 


"Der  Arzt  erkennt  als  Ursache  des 
Schmerzes  und  des  Unvermogens,  zu 
gehen,  einen  Beinbruch.  Er  wendet 
Mittel  an,  welche  dieses  Unvermogen 
noch  steigern,  er  bindet  den  Fuss  und 
den  Kranken  im  Bette  fest.  Wdhrend 
des  Gebrauchs  dieses  Mittels  verliert 
sich  der  Schmerz,  und  das  Vermogen, 
zu  gehen,  stellt  sich  nach  und  nach  von 


"Der  Arzt  erkennt  als  Ursache  des 
Schmerzes  und  der  Verstopfung  eine 
durch  Perforation  eines  Darms  bedingte 
Peritonitis.  Er  icendet  ein  Mittel  an. 
loelches  diese  Verstopfung  noch  steigert. 
Opium.  Wdhrend  des  Gebrauchs  dieses 
Mittels  verliert  sich  der  Schmerz,  und 
der  Stuhlgang  stellt  sich  von  selbst 
wieder  ein.     Der  Kranke  rerlangt  auf 
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selbst  urieder  ein.  Der  Kranke  verlangt 
aus  dem  Bette,  ohne  mit  der  Peitsche 
getrieben  zu  werden. 


den  Nachtstuhl,  ohne  durch  Calomel 
dazu  gezwungen  zu  werden. 


"  Moge  die  Zeit  nicht  mehr  alhuferne  sein,  in  welcher  es  tins  vergdnnt  ist,  die 
Wirkungen  der  Arzneimittel  auf  die  Krankheit  ebenso  klar  einzusehen  als  uns 
jetzt  die  Wirkung  des  chirurgischen  Verbands  auf  einen  Beinbruch  deutlich  vor 
Augen  liegt. ' ' 

In  conclusion  Volz  makes  some  sagacious  and  far-sighted  remarks  on  peri- 
tonitis in  general.  In  his  opinion,  almost  all  inflammations  of  the  peritoneum 
have  their  origin  in  injuries  or  displacements  connected  with  the  abdominal 
organs,  and  of  all  organs  the  appendix  is  oftenest  at 
fault.  He  maintains  that  the  so-called  idiopathic  peritonitis 
is  simply  one  in  which  our  knowledge  is  insufficient 
to  show  us  its  local  starting-point.  Many  such  cases,  for- 
merly considered  spontaneous,  he  says,  have  been  shown  at  the  time  of  writing 
to  have  a  "mechanical  origin, "  that  is  to  say,  they  proved  to  be  consequent  on 
injury  to  the  peritoneal  surface  resulting  from  morbid  conditions  in  the  organs 
which  it  covers,  and  he  believes  that  in  the  future  most,  if  not  all,  inflammations 
of  the  peritoneum  will  prove  to  be  of  this  kind.  Furthermore,  he  is  convinced 
that  a  perforation  is  the  exciting  cause  in  the  majority  of  cases;  and  if  this  fact 
is  not  discovered,  it  is  because  it  is  not  looked  for.  His  own  pregnant  words 
are  as  follows:  "  Es  ist  durchaus  notJnuendig  dass  jede  Section  von  Peritonitis 
mit  der  grossten  Genauigkeit  augestellt  loerde,  dass  alle  mit  Bauchfell  ueberzogenen 
Organe  sorgfdltig  iintersucht  und  beschrieben  werden,  ziim  Betveis,  dass  keines,  auch 
nicht  der  W urmfortsatz,  iibersehen  worden  ist.  Denn  es  ist  mehr  als  tvahrscheinlich, 
dass  in  mehreren  mitgetheilten  Fallen,  welche  noch  cds  Beiveise  fiir  die  Hdufigkeit 
der  spontanen  Peritonitis  aufgef  iihrt  werden,  nur  desshalb  eine  Perforation  nicht 
gefunden  wurde,  weil  nach  dem  Wurmfortsatze  gar  nicht  geforscht  loorden  war.  " 

Rokitansky's  work  on  pathological  anatomy,  appearing  in  1842,  contains 
a  brief  but  excellent  section  upon  the  appendix,  and  probably  represents  the 
earliest  s}-stematic  consideration  of  this  organ  from  a  purely  pathological  stand- 
point. Rokitansky  also  for  the  first  time  describes  the  dropsical  condition  known 
as  hydrops  processus  vermiforviis,  or  the  cystic  appendix.  "The  vermiform 
appendix,"  he  says,  "is  thus  metamorphosed  into  a  hydropic  capsule  which  in 
the  course  of  time  certainly  ma}'  become  the  seat  of  inflammation  resulting  in 
ulceration  and  perforation." 

Hancock,  a  London  physician,  in  the  year  18-48  operated  for  disease  of  the 
appendix  as  such.  Incision  for  the  relief  of  a  manifest  tumor  in  the  right  iliac 
fossa  had  long  been  practised,  but  Hancock  took  the  first  decisive  step  in  the 
direction  of  our  modern  methods  when  he  published  in  the  Lancet  for  1848  the 
account  of  a  case  in  which  he  operated  successfully  after  making  a  diagnosis  of  in- 
flammation of  the  appendix  before  any  evidence  of  fluctuation  could  be  made  out. 
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During  the  early  part  of  the  fifth  decade,  between  1840  and  1850,  the  vermi- 
form appendix  became  the  theme  of  frequent  discussions  in  the  pathological 
societies  in  Great  Britain  and  in  the  United  States,  resulting  in  the  publication 
of  a  number  of  isolated  cases. 

Bamburger,  the  author  of  a  series  of  short  papers  in  the  Medizinische 
Zeitung  for  1858,  is  given  much  prominence  by  German  writers  about  this 
time,  but  when  his  work  is  contrasted  with  that  of  others  of  the  same  date  its 
value  seems  to  have  been  overestimated.  The  author  even  goes  back  to  tlie  old 
theory,  that  the  anatomical  characteristics  of  the  intestinal  canal  are  responsible 
for  tumors  in  the  right  iliac  fossa,  by  causing  a  stercoral  typhlitis  with  perfora- 
tion, and  it  is  evident  from  this  fact  alone  how  far  his  views  were  behind  those 
of  Volz,  writing  twelve  years  before. 

George  Lewis,  of  New  York,  in  the  late  fifties,  issued  a  paper  in  the  N'ew 
York  Medical  Record,  deserving  of  our  particular  attention,  because  he  has  there 
gathered  together  the  results  of  the  slow  evolution  of  our  knowledge  up  to  that 
date  (1856),  and  because  it  constitutes  the  first  systematic  contribution  to  the 
literature  of  the  vermiform  appendix  appearing  in  the  United  States  of  America. 
For  insight  and  for  clearness  of  exposition,  Dr.  Lewis's  work  must  be  classed 
with  that  of  Melier  in  1827,  and  that  of  Volz  in  1846,  an  international  tripos, 
supported  by  a  German,  a  Frenchman,  and  an  American,  and  representing 
the  most  forcible  and  comprehensive  contribution  offered,  up  to  the  new  epoch 
created  by  Fitz  in  1886.  Lewis's  paper,  originally  read  before  the  Society  of 
Statistical  Medicine,  tabulates  forty-seven  cases  of  disease  in  the  appendix, 
collected  from  the  literature.  The  statistical  aspect  of  his  work  attracted  so 
much  attention  on  the  part  of  his  reviewers,  that  the  notion  became  and  remained 
current  that  he  offered  in  it  little  more  than  an  able  statistical  contribution,  and  in 
consequence  his  admirable  analysis  of  his  cases  has  been  persistently  overlooked. 
I  am' happy,  in  giving  a  brief  abstract  of  this  paper,  to  be  able  both  to  do  justice 
to  its  able  writer  and  to  give  a  concise  presentment  of  the  status  of  our  knowledge 
at  this  critical  period,  so  near  the  turning-point  of  the  history  of  our  subject. 

Dr.  Lewis  wrote  under  the  caption  "A  statistical  contribution  to  our  knou'l- 
edge  of  abscess  and  other  diseases  consequent  upon  the  lodgment  of  foreign  bodies 
in  the  vermiform,  appendix,  with  a  table  of  forty  cases."  He  declares  that  the 
obscure  nature  of  this  disease,  its  rapid  and  almost  necessarily  fatal  termination, 
invest  it  with  a  peculiar  interest  to  the  physician,  and  render  it  of  vital  impor- 
tance to  the  patient.  He  shows  a  clear  perception  of  relative  values  when,  in 
speaking  of  Grisolle's  paper  on  "Phlegmonous  tumors  in  the  right  iliac  fossa," 
he  points  out  that  this  collection  of  sevent}^  cases  includes  tumors  in  the  left 
fossa  as  well  as  in  the  right,  and  confuses  those  dependent  on  the  puerperal 
state  with  those  resulting  from  disease  of  the  appendix,  pointing  out  that  "  con- 
clusions drawn  from  cases  so  diverse  in  their  origin  and  history,  instead  of  throw- 
ing light  upon  any  particular  class,  onty  increase  the  general  embarrassment 
and  leave  the  practitioner  in  doubt  with  regard  to  the  whole. " 
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Very  satisfactory  for  such  a  date  are  his  declarations  regarding  foreign  bodies, 
which,  entering  the  appendix,  may  remain  an  indefinite  time  without  causing 
inconvenience.  When  a  foreign  body  proves  a  source  of  irritation,  it  excites 
catarrhal  inflammation  of  the  nmcous  membrane,  which  in  turn  produces 
thickening  of  its  coats  and  finally  ulceration.  The  interruption  of  the  circulation 
may  produce  strangulation  of  its  terminal  extremity.  This  in  turn  may 
be  followed  by  discharge  of  the  body,  in  which  case  the  appen- 
dix partially  or  completely  shrivels  up,  forming  an 
opaque  ligamentous  cord  or  band.  When  the  foreign  body 
produces  occlusion,  this  may  be  confined  to  the  point  of  attack  or  the  terminal 
extremity  may  become  gangrenous,  and  if  sloughing  occurs,  the  contents  of  the 
cecum  are  discharged  into  the  peritoneal  cavity.  In  other  cases  the  distention 
of  the  mucous  membrane  by  its  own  secretions  results  in  the  formation  of  a 
dropsical  sac.  When  once  the  perforation  is  complete,  general  peritonitis  will 
supervene  unless  the  discharge  is  circumscribed  by  recent  adhesions,  in  which 
case  the  patient  may  live  for  some  time  (in  one  case  recorded  for  four  years) 
until  the  walls  of  the  abscess  suddenly  give  way. 

The  inflammatory  reaction  is  always  most  intense  in  those  parts  immediately 
contiguous  to  the  diseased  appendix,  and  this  may  result  in  various  complica- 
tions, such  as  rectal  and  vesical  tenesmus,  when  the  appendix  lies  in  the  pelvis 
against  the  bladder,  or  phlebitis  due  to  the  proximity  of  the  diseased  appendix 
to  the  iliac  vein.  He  further  speaks  of  the  formation  of  a  sinus  opening  at  the 
umbilicus,  as  well  as  of  strangulation  of  the  intestine  from  adhesion  of  the 
appendix. 

Pain,  our  author  says,  is  not  invariably  located  at  first  in  the  immediate 
vicinity  of  the  cecum;  but  sometimes  in  some  other  part  of  the  body,  only 
becoming  deeph^  fixed  in  the  right  side  as  the  disease  progresses.  Earh^  vomiting 
generally  arises  from  an  overloaded  stomach;  later  on  it  is  a  symptom  of  peri- 
tonitis. Diarrhea  may  be  sometimes  present  at  the  beginning,  and  occasionally 
persists,  but  it  is  usually  followed  by  constipation.  In  the  ileocecal  region  a 
well-defined  tumor  is  not  always  present,  but  inflammation  always  exists  there 
in  its  greatest  intensity,  giving  rise  to  unnatural  fulness  and  hardness. 

There  are  two  kinds  of  causes,  predisposing  and  exciting.  The  variations 
in  calibre  in  the  opening  of  the  appendix  into  the  cecum  were  accurately  noted 
by  himself,  by  inserting  tubes  of  different  sizes.  These  variations  he  considers 
a  predisposing  cause;  the  exciting  cause  is  generally  a  foreign  body.  The  efi'ects 
of  overloading  the  stomach  and  those  of  external  injury  are  also  considered. 

The  prognosis  is  extremely  unfavorable,  as  only  three  out  of  forty-seven 
recorded  cases  recovered.  The  indications  for  treatment  are  identical  with 
those  in  peritonitis  in  general,  only  the  symptoms  should  here  be  met  with 
more  prompt  and  vigorous  measures.  When  the  abscess  points  at  the  surface 
of  the  abdominal  parietes,  the  propriety  of  making  a  free  incision  to  give  exit 
to  the  pus  becomes  a  question  of  importance. 
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In  conclusion  he  says  that  neither  age,  sex,  constitution,  occupation,  nor 
condition  in  hfe  confer  immunity  from  this  disease.  At  least  half  the  patients 
were  under  twenty  years  of  age,  and  there  is  no  explanation  for  this  fact  nor 
for  the  greater  frequency  of  the  disease  in  men. 

It  will  be  seen  from  this  brief  resume  that  Lewis's  paper  is  b}'  far  the  most 
complete  investigation  of  diseases  of  the  appendix  up  to  the  date  of  its  pub- 
lication, and  shows  a  thorough  knowledge  of  the  subject.  In  one  point,  how- 
ever, he  failed  to  display  that  perspicacity  elsewhere  so  manifest :  he  did  not 
recognize  the  true  nature  of  typhlitis,  perityphlitis,  ileocecal  abscess,  cecitis,  and 
especially  "  inflammation  of  the  bowels,  "  that  vague,  comprehensive,  and  illusory 
term  for  abdominal  inflammations  of  all  sorts,  for  so  many  years  a  source  of 
satisfaction  to  the  patient  and  of  convenience  to  the  physician,  as  well  as  the 
hiding-place  for  ignorance. 

A  perusal  of  contemporaneous  literature  of  other  countries  reveals  the  fact 
that  the  true  nature  of  disease  in  the  appendix  was  at  last  beginning  to  dawn 
upon  the  medical  mind.  Howard,  a  distinguished  clinician  in  Montreal,  in 
1858,  delivered  a  lecture  on  the  subject,  which  was  afterward  published,  imder 
the  title  "Clinical  lecture  on  inflammation  and  ■perforation  of  the  appendix 
vermiformis,"  in  the  Montreal  Medical  Chronicle.  After  citing  a  case  in  his 
own  practice,  the  writer  remarks:  "This  is  an  instance  of  an  affection  which, 
although  not  very  uncommon,  is  3^et  so  infrequent  that  more  than  one  example 
seldom  occurs  in  the  practice  of  a  single  individual,  at  least  in  cities  the  size 
of  Montreal"!  That  the  disease  should  be  sufficiently  known  to  be  made  the 
subject  of  a  clinical  lecture  is  in  itself  a  sign  of  advance. 

Leudet,  in  the  year  1859,  issued  a  paper  in  the  Archives  generale  de  medecine, 
incited,  he  says,  by  the  fact  that  the  vermiform  appendix  had  not  as  yet  re- 
ceived sj^'stematic  attention  from  physicians.  For  a  period  of  nearly  three 
years  it  had  been  his  custom  to  examine  the  condition  of  the  appendix  at  every 
autopsy  in  his  own  hospital  service,  and  the  results  of  these  in^'estigations  led 
him  to  the  following  conclusion :  "Perforation  of  the  ileocecal 
appendix  is  in  itself  more  common  than  all  other 
perforations  of  any  part  of  the  intestine  whateA'er; 
it  at  least  equals  in  frequency-  all  perforations  of 
the  digestive  canal  taken  collectively."  In  1824,  Louyer- 
Villermay  had  concluded  his  essay  on  the  same  subject  with  the  question :  "  Rut 
how  can  the  inflammation  of  an  organ  of  such  small  size  and,  above  all,  of  such 
limited  importance  cause  death  so  promptly?  This  we  cannot  explain.  We  are 
equally  ignorant  whether  disease  of  the  appendix  would  be  always  followed  b}' 
a  result  as  prompt  and  as  disastrous.  "  A  comparison  of  these  two  observations 
shows  us  the  progress  of  thirty  years.  And  5'et,  if  we  recall  the  fact  that  IMelier  had 
already  shown  in  1827  that  a  chronic  inflammation  of  the  vermiform  appendix 
could  exist,  and  in  turn  become  the  exciting  cause  of  suppurative  tumors  in  the 
right  iliac  fossa,  the  gain  in  the  interval,  considered  as  the  fruitage  of  many 
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acute  minds,  seems  but  small;  it  was  a  real  gain,  however,  for  the  knowledge 
attained  became  now  diffused  upon  a  stable  basis  throughout  the  profession. 
The  obstacles  to  earlier  advance  along  the  right  path  were:  The  force  of 
Dupuytren's  authority;  the  misguidance  of  such  misnomers  as  perityphlitis, 
typhlitis,  and  tuphlo-enteritis ;  and,  lastly,  the  absence  of  satisfactory  objective 
proofs  that  the  disease  of  the  appendix  began  in  the  appendix  itself,  and  not  in 
the  cecum. 

Dupuytren  was  now  gone,  having  died  in  1835;  the  bad  nomenclature  was 
beginning  to  be  suspected,  and  the  literature  of  the  period  shows  a  growing 
desire  for  a  better  classification  of  the  diseases  of  the  right  iliac  fossa.  Oppolzer, 
in  1863,  proposetl  the  name  paratyphlitis  for  inflammation  of  the  con- 
nective tissue  behind  the  cecum,  and  suggested  limiting  the  use  of  perityph- 
litis to  inflammation  of  the  peritoneal  coat  of  the  cecum  and  appendix,  and 
using  typhlitis  for  an  inflammation  of  the  bowel  itself;  but  para  t  y  p  h- 
litis  was  an  over-refinement  which  never  came  into  general  use.  The  retard- 
ing influence  due  to  the  persistent  belief  that  inflammation  in  the  right  iliac 
fossa  began  in  the  cecum,  and  then  extended  secondarily  to  the  appendix,  was 
the  natural  outcome  of  evidence  derived  exclusively  from  post-mortem  examina- 
tions, which  in  those  tlays  were  not  held  until  the  disease  had  advanced  so 
far  as  to  seriously  involve  the  adjacent  parts,  when  the  observers  naturally 
accused  the  larger  division  of  the  intestine  of  primary  disease.  This  fatal 
error  was  finally  laid  in  the  dust  only  by  the  overwhelming  proofs  furnished  by 
surgical  autopsies  in  vivo  held  in  the  earlier  stages  of  the  disease,  which  were 
about  to  begin. 

We  have  now  reached  a  point  in  the  history  of  the  vermiform  appendix 
when  the  reported  cases  of  its  diseases  become  too  numerous  to  iuA'estigate 
seriatim;  this  increase  appears  to  be  purely  literary  in  character  and  not 
due  to  the  more  frequent  occurrence  of  the  disease,  whose  true  nature  was, 
year  by  year,  becoming  better  understood,  and  acknowledged  as  the  hitherto 
unsuspected  source  of  a  variety  of  abdominal  ailments.  In  quitting  this  period, 
I  offer  a  tabular  statement  of  the  cases  I  ha^'e  found  in  the  hundred  years  between 
that  of  Mestivier  in  1759  and  those  of  Leudet  in  1859;  a  statement  which,  if  it 
is  not  exhaustive,  is  yet,  I  believe,  the  fullest  hitherto  published.  For  example, 
the  forty-seven  cases  published  by  Lewis  in  1856  were  all  this  painstaking  writer 
had  been  able  to  gather,  while  my  table,  covering  but  four  years  more,  adds 
ninety-four  to  the  list.  The  number  would  be  larger  still,  if  all  cases  not  con- 
firmed by  necropsy  were  not  excluded,  since  no  other  evidence  could  be  accepted 
as  satisfactory^  proof  during  this  earl}-  period.  This  precautionary  measure 
has  not,  however,  eliminated  many  instances,  for,  unless  the  case  ended  fatally, 
it  was  rarely  reported.  The  cases  have  been  arranged  in  decades,  with  the 
different  countries  side  by  side,  so  that  the  contribution  of  each  nation  can  be 
appreciated  at  a  glance. 
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TABLE  SHOWING  NUMBER  OF  CASES  OF  DISEASE  IN  THE  APPENDIX 
REPORTED  IN  DIFFERENT  COUNTRIES  DURING  SUCCESSIVE 
DECADES  BETWEEN  1750  AND  1860. 
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7 

2 
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England   

1 

2 

8 

8 

8 

Germany   

12 

26 

11 

Italy   

2 

United  States  

2 

10 

13 

Canada   

2 

2 

Total  (141)   . 

1 

1 

1 

1 

2 

9 

24 

57 

45 

We  find,  as  we  should  naturally  expect,  that  after  beginning  with  a  few 
scattered  cases,  there  is  a  steady  increase  in  the  numbers  up  to  the  year  1850, 
but  then  during  the  last  decade  (between  fifty  and  sixty)  a  surprising  decrease 
of  about  twent}^  per  cent.  A  closer  examination  shows  that  this  reduction  affects 
Germany  alone,  where  there  is  a  drop  from  twenty-six  cases  to  eleven,  while 
elsewhere  the  number  remains  the  same  or  even  a  little  increased.  This  diminu- 
tion corresponds  to  the  closure  of  the  period  already  alluded  to,  in  which  Ger- 
many offered  more  contributions  than  any  other  country  to  our  knowledge  of 
the  appendix,  and  its  sudden  withdrawal  can  hardly  be  explained  on  other 
grouuds  than  the  diverted  interests  due  to  the  well-known  intestine  political 
disturbances  at  that  period.  The  decrease  in  France  between  1830  and  1840,  a 
decade  when  there  are  onl}^  two  cases,  may  perhaps  be  explained  by  the  fact  that 
Grisolle's  publication,  the  largest  and  most  important  diuing  this  period,  was 
of  so  little  value  in  stimulating  research  that  out  of  sevent}'  of  his  cases  but  two 
are  sufficiently  trustworthy  to  be  included  in  my  table. 

From  this  date  (1860)  on,  diseases  of  the  appendix  begin  to  become  more  and 
more  a  question  of  surgery. 

WiLLARD  Parker,  of  New  York,  in  1867,  published  four  cases  of  suppuration 
in  the  right  iliac  fossa  arising  from  inflammation  of  the  vermiform  appendix, 
successfully  treated  by  incision  and  evacuation  of  the  pus.  In  one  case  he 
followed  the  example  set  by  Hancock  twenty  years  earlier  and  made  his  incision 
before  fluctuation  began.  Parker's  operation  will  be  more  fully  discussed  in 
Chapter  III;  it  is  suflicient  to  note  here  that  from  the  date  of  his  teaching 
operative  treatment  of  appendicitis  began  an  evolution  which  ended  in  the 
revolution  of  surgery.  Most  of  the  valuable  contributions  from  this  date  on 
are  surgical  in  character;  a  few,  however,  still  call  for  notice  before  closing  this 
chapter. 

W.  T.  Bull,  in  1873,  published  a  paper  on  "Perityphlitis''  in  the  New  York 
Medical  Record,  it  being  originally  an  inaugural  thesis  which  received  the  prize 
offered  by  the  Faculty  of  Physicians  and  Surgeons  of  New  York  in  1872.  This 
paper,  which  is  an  excellent  one,  was  based  on  an  analysis  of  sixty-seven  cases; 
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thirty-two  of  these  recovered ;  in  those  ending  fatally  the  cause  of  death  is  stated 
in  all  but  one.  It  is  interesting  to  contrast  these  cases,  reported  at  a  time  when 
the  disease  ran  its  course  unhindered,  with  those  of  our  own  time,  when  it  is  uni- 
formly cut  short  by  operation.  Of  the  thirty-two  deaths,  thirteen  were  due  to 
exhaustion;  eight  to  peritonitis,  and  six  to  pyemia.  Of  the  remaining  five,  two 
deaths  were  from  hemorrhage  due  to  erosion  of  the  iliac  artery,  one  from  hemor- 
rhage caused  by  an  incision  made  to  let  out  pus,  and  two  from  emp3^ema. 

Matterstock,  in  1880,  published  a  paper  on  "Perityphlitis'''  in  the  Hand- 
huch  der  Kinderkrankheiten.  Without  contributing  anything  new  as  a  matter 
of  research,  Matterstock 's  article  did  good  service  by  presenting  a  large  number 
of  cases  gathered  from  literature  and  from  hospital  records.  His  pregnant  open- 
ing words  are:  "By  perityphlitis,  we  understand  that  form  of  circumscribed 
peritonitis  with  the  formation  of  pus  which  develops  in  the  right  iliac  fossa, 
generally  in  consequence  of  ulceration  and  perforation.  We  have  recently 
begun  to  emancipate  ourselves  from  the  idea,  which  has  hitherto  dominated 
us,  that  the  cecum  was  chiefly  concerned  in  the  causation  of  disease  in  the  right 
side  of  the  abdomen.  Vie  are  now  constantly  obtaining  a  better  knowledge  of 
the  nature  of  disease  in  the  vermiform  appendix,  and  the  more  our  attention  is 
focused  on  the  morbid  processes  affecting  this  tiny  organ,  hitherto  overlooked, 
the  more  frequently  do  we  find  it  to  be  the  chief  if  not  the  only  cause  of  the 
rapidly  fatal  illness  which  we  call  perityphlitis.  " 

This  is  the  first  clear  note  of  a  complete  emancipation  from  the  cecal  theory 
of  inflammatory  disease  in  the  right  iliac  fossa,  and  we  have  at  last  reached  a 
point  when  the  mask  of  "  perit5qDhlitis  "  was  taken  off,  although  such  is  the  force 
of  habit  that  the  misnomer  continues  in  use  even  to-day.  (See  accounts  of 
King  Edward's  recent  illness.) 

With,  a  Norwegian,  in  1880,  contemporaneously  with  Matterstock,  pub- 
lished a  contribution  to  the  subject,  which  does  credit  to  both  author  and  nation. 
His  title  is  "Peritonitis  Appendiadaris,"  and  the  gist  of  his  thought  is  that 
disease  of  the  appendix  is  far  more  important  than  had  been  previously  acknowl- 
edged. With  lays  stress  on  his  personal  examination  of  the 
records  of  three  hundred  autopsies,  in  which  the  con- 
dition of  the  appendix  was  noted;  it  was  found  healthy  in  but 
one  hundred  and  ninety;  in  one  hundred  and  ten  it  was  more  or  less  diseased. 
He  had  also  seen  a  few  cases  of  ulceration  of  the  appendix  followed  by  general 
peritonitis  confirmed  by  autopsy,  and  his  conviction  was  that  the  great  variety 
of  abdominal  affections,  known  under  such  protean  names,  are,  in  reality,  but 
disease  of  the  vermiform  appendix,  which  he  proposes  to  call  b}^  the  name 
''peritonitis  appendicularis. "  Here  we  find  in  extreme  northern  soil  a  model 
contribution  to  our  subject,  leading  observers  back  to  the  source  of  all  accurate 
medical  knowledge,  the  autopsy  table,  an  excellent  purely  objective  statement 
which  no  change  of  time  or  dogma  can  controvert. 

Samuel  Fenwick,  in  the  Lancet  for  1884,  published  a  series  of  clinical  lectures 
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relating  to  cases  difficult  of  diagnosis,  remarking  at  the  outset  that  "there  are 
some  affections  which  occur  so  rarely  that  only  a  few  fall  within  the  observation 
of  any  practitioner, "  recalling  the  words  of  Howard,  of  Montreal,  twenty-five 
years  before.  He  strongly  contends  for  a  separate  inflammation  in  the  appen- 
dix, and  emphasizes  the  necessity  of  giving  this  organ  3'et  greater  attention, 
for  although  he  still  believes  in  inflammation  of  the  cecum,  he  holds  that 
many  such  cases  are  in  reality  diseases  of  the  appendix.  To  support  this  view, 
he  relates  an  instance  of  a  man  seized  with  a  so-called  "t}'phlitis, "  from  which 
he  recovered,  but  four  years  later  he  was  again  taken  ill,  after  playing  a 
game  of  cricket,  developed  all  the  symptoms  of  appendicitis  and  died.  There 
was  no  autopsy  allowed,  but  Fenwick  felt  sure  that  death  was  due  to  a  perforation 
of  the  appendix;  and  he  maintains  that  the  diagnosis  between  typhlitis  and 
appendicitis  must  depend  on  the  absence  of  tumor  in  disease  of  the  appendix, 
together  with  the  fact  that  in  typhlitis  the  symptoms  are  comparatively  mild. 

At  length,  in  the  year  1886,  an  article  appeared  which  cleared  up  the  entire 
subject,  and  created  an  epoch  in  medical  and  surgical  history. 

Reginald  Fitz,  of  Boston,  the  author  of  this  paper,  has  done  more  than 
any  single  individual  to  bring  about  a  right  understanding  of  the  morbid  con- 
ditions affecting  the  vermiform  appendix.  In  vain  had  the  little  shafts  of 
light,  shot  out  from  time  to  time  during  more  than  half  a  century,  sought  to 
dissipate  the  darkness  enveloping  this  subject;  as  long  as  "typhlitis''  and 
"perityphlitis"  reigned  co-ordinate  with  the  unnamed  diseases  of  the  vermi- 
form appendix  all  was  doubt  and  obscurity.  Now  everything  was  to  be  changed, 
and  as  a  tangled  skein  full  of  knots  and  false  clues  yields  at  once  to  the  hand 
which  holds  the  right  thread,  so  the  perplexities,  obstacles,  and  unfounded 
notions  which  hitherto  blocked  the  way,  disappeared  as  soon  as  Fitz  supplied 
and  enforced  the  acceptance  of  the  correct  fundamental  fact — that  the  multi- 
farious abdominal  disorders  hitherto  variously  named  were  all  no  more  than 
forms  and  stages  of  inflammation  of  the  appendix.  Finding  his  subject  buried 
under  a  mass  of  inco-ordinated  facts  and  unstable  theories,  Fitz  left  it  clarified 
of  all  obscurity  and  established  upon  a  scientific  basis.  He  declares  at  the  outset 
that  "even  the  most  recent  systematic  writers  are  by  no  means  agreed  as  to 
the  exact  relation  of  the  cecum  and  that  of  the  appendix  to  peritonitis  and  peri- 
typhlitis. The  vital  importance  of  the  timely  and  appropriate  treatment  of 
the  disease  in  question  is  becoming  more  and  more  apparent.  Such  treatment  is 
often  postponed  till  hopeless,  even  if  its  application  is  at  any  time  entertained. 
.  .  .  .  The  clinician  obviously  recognizes,  as  of  the  chiefest  importance, 
the  parts  to  which  local  treatment  may  be  directly  applied.  His  attention  is 
thus  conspicuously  directed  to  the  cecum,  which  may  be  evacuated,  or  to  the 
perityphlitic  abscess,  which  ma}^  be  emptied.  The  pathologist  looks  for  the 
seat  and  causes  of  the  disease,  and  finds  that  in  most  fatal  cases  of  typhlitis  the 
cecum  is  intact,  while  the  appendix  is  ulcerated  and  perforated.  He  sees  that 
the  so-called  perityphlitic  abscess  is  usually  an  encysted  peritonitis.  Further- 
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more,  if  an  abscess  exists  in  the  pericecal  fibrous  tissue,  it  is  in  most  instances 
caused  by  an  inflamed  appendix.  Finally,  if  the  encysted  peritoneal  abscess, 
or  the  abscess  in  the  fibrous  tissue  behind  the  cecum,  does  communicate  with 
the  latter,  such  an  opening  is  usually  the  result,  not  the  cause  of  this  attack." 
Fitz  continues  that  "any  attempt  at  explaining  the  various  results  of  an  inflam- 
mation of  the  appendix  must  necessarily  be  preceded  by  a  statement  of  the 
peculiarities  it  may  present  with  respect  to  structure  and  position,  ....  for 
variations  in  length,  position,  and  patency,  whether 
congenital  or  acquired,  are  of  obvious  importance 
in  explaining  many  of  the  apparent  differences  in 
the  clinical  histories  of  typhlitis  and  perityph- 
litis." While  the  anatomical  differences  in  different  appendices  had  already 
been  made  a  subject  for  comment  by  many  writers,  this  is  the  first  suggestion 
that  variations  in  the  position  and  structure  of  the  appendix  were  the  real  ex- 
planation of  chnical  peculiarities  which  up  to  this  time  had  been  supposed  to 
indicate  two  morbid  conditions.  These  remarks  are  followed  by  an  analysis 
of  such  anatomical  differences,  together  with  a  description  of  the  part  played 
by  external  violence  and  fecal  concretions.  It  is  during  this  discussion  that 
the  name  "appendicitis"  appears  for  the  first  time,  quite  incidentally  and 
without  any  formal  introduction,  the  writer  speaking  of  perforating  inflam- 
mation of  the  appendix  on  one  page,  and  of  appendicitis  on  the  next,  and  using 
the  terms  interchangeablj^  throughout  the  rest  of  the  article.  Dr.  Fitz  speaks 
of  the  introduction  of  this  term  in  a  personal  letter,  as  follows: 

"The  word  was  coined  by  me  purely  for  practical  purposes.  I  wished  to 
call  attention  to  inflammation  of  the  vermiform  appendix  as  the  primary  lesion^ 
and  that  to  which  treatment  was  directly  to  be  applied.  Although  etymo- 
logically  incorrect,  the  term  was  not  without  analogy — of  those  which  have 
been  offered  in  its  place,  I  much  prefer  epityphlitis,  although  at  the  time  my 
paper  was  written  I  wished  to  discourage  the  prevailing  view  that  the  disease 
in  question  involved  the  cecum  to  any  considerable  extent.  The  subject  is 
now  so  well  understood  that  its  nomenclature  seems  of  minor  importance.  I 
much  prefer  appendicitis  to  Fitz 's  disease. ' ' 

Throughout  the  whole  article  the  various  abdominal  disorders,  typhlitis, 
perityphlitis,  paratyphlitis,  and  others,  which  had  for  years  been  separately 
considered  and  treated,  are  discussed,  and  convincingly  shown  to  be  simply 
varying  manifestations  of  a  morbid  process  originating  in  the  appendix.  "Ster- 
coral cecitis"  is  still  considered  frequent,  although  perforating  ulcer  of  the 
cecum  is  stated  to  be  extremely  rare. 

Finally,  when  the  question  of  treatment  is  brought  forward,  the  necessity 
for  operative  measures  is  immediately  discussed.  "If,"  says  Fitz,  "after  the 
first  twenty-four  hours  from  the  onset  of  severe  pain,  the  peritonitis  is  evidently 
spreading  and  the  condition  of  the  patient  is  grave,  the  question  should  be 
entertained  of  an  immediate  opening  for  exposing  the  appendix  and  determining 
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its  condition  with  reference  to  its  removal.  If  any  good  result  is  "to  arise  from 
such  treatment,  it  must  be  applied  earh'. "  He  then  re^-iews  in  a  few  words 
the  different  attempts  at  operative  procedures  which  had  been  made  up  to  that 
time,  and  demonstrates  conclusively  that  the  date  fixed  by  Parker  for  inter- 
ference, namely,  after  the  fifth  day,  is  dangerously  late;  the  current  practice  of 
making  it  later  he  utterly  condemns. , 

He  says:    "In  conclusion,  the  following  statements  seem  warranted: 

"The  vital  importance  of  early  recognition  of  perforative  peritonitis  is 
unmistakable. 

"  Its  diagnosis  in  most  cases  is  comparatively  easy. 

"Its  eventual  treatment  by  laparotomy  is  generally  indispensable. 

"Urgent  symptoms  demand  immediate  exposure  of  the  perforated  appen- 
dix, after  recover}^  from  the  shock,  and  its  after-treatment  according  to  surgical 
principles. 

"If  delaj^  seems  warranted,  the  resulting  abscess,  as  a  rule  intraperitoneal, 
should  be  incised  as  soon  as  it  becomes  evident.  This  is  usually  on  the  third 
day  after  the  appearance  of  the  characteristic  symptoms  of  the  disease." 

Fitz  wrote  two  subsequent  papers  in  1888  and  1890,  for  which  space  permits 
only  an  honorable  mention.  In  all  his  work,  and  especialh^  that  just  con- 
sidered, we  are  struck  by  the  ease  with  which  questions  previously  perplexed 
are  resolved  by  a  master  hand  into  simplicity  itself.  At  this  date  the  medical 
profession  stood  in  an  expectant  attitude,  and  it  needed  but  this  demonstration 
to  force  conviction  and  usher  in  an  era  of  wholesome  activity.  The  time  was 
ripe,  the  man  appeared,  and  surgeons,  needing  but  the  assurance  of  safety, 
gratefully  accepted  this  transfer  from  the  domain  of  internal  metlicine  and  began 
with  alacrity  to  develop  the  operative  procedures,  which,  in  their  turn  supplying 
further  opportunities  for  investigation,  yielded  more  and  more  definite  knowl- 
edge of  the  morbid  processes  affecting  the  right  iliac  fossa. 
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THE  SURGICAL  HISTORY  OF  DISEASES  OF  THE  VERMIFORM  APPENDIX. 

1886-1904. 

"Tr/i«<  we  viish  to  accomplish  in  the  trcatrncut  of  appendicitis  is,  not  to  save  half  of  our 

cases,  nor  four  cases  out  of  fice,  hut  all  ef  thcin.'" — (C.  McBurney,  New  York 

Med.  Jour.,  1889,  vol.  i,  p.  679.  ) 
'■'■There  is  only  one  logical  treatment  of  the  disease,  nameli/,  the  excision  of  the  diseased 

organ  as  soon  as  the  diagnosis  is  made.''- — (A.  Worcester.  Ann.  of  Gyn.  and 

Ped.,  1892,  vol.  v,  p.  449.) 

The  aggressive  surgerj'  of  the  vermiform  appendix  as  practised  to-day  is 
onl)^  a  development  of  the  past  twenty  years.  The  incision  and  e"\'acuation  of 
old  encysted  collections  of  pus  in  the  right  iliac  fossa,  resulting  from  an  inflam- 
mation in  the  appendix,  was  practised  as  far  back  as  the  beginning  of  the  Chris- 
tian era.  About  the  year  50  B.C.,  Aret.eus,  in  his  ^'Causes  and  Symptoms  of 
Diseases,  "  says  of  abdominal  abscess:  "But  in  the  viscera  below  the  diaphragm, 
the  liver,  spleen,  and  kidneys,  the  passage  for  the  matter  is  bj^  the  bladder,  and 
in  women  by  the  vagina.  And  I  once  made  an  incision  into  the  abscess  in  the 
colon,  on  the  right  side  near  the  liver,  and  much  pus  gushed  out,  and  much  also 
passed  by  the  kidneys  and  blatkler  for  several  days. "  This  may  have  been  either 
a  large  pyonephrosis  or  a  large  abscess  starting  in  the  right  iliac  fossa.  It  is 
said  that  fifty  years  later,  about  100  A.D.,  Soranus  of  Ephesus  evacuated  a 
collection  of  pus  situated  between  the  peritoneum  and  the  intestines,  through 
an  incision  in  the  region  of  the  liver,  after  the  method  of  Erasistratus.*  It  is 
manifest  that  these  efforts  were  but  the  blind  groping  of  the  ancients,  exhibiting 
no  special  insight  nor  calling  for  any  unusual  courage  or  skill. 

After  the  year  1700,  occasional  records  are  found  of  the  e^^acuation  of  blood 
and  pus  in  the  abdominal  cavity.  The  first  case  in  which  disease  of  the  appendix 
is  clearly  recognized  among  these  and  recorded  is  that  of  Mestivier  in  1759 
(see  Chapter  I,  page  2),  in  a  man  with  a  suppuration  in  the  right  iliac  fossa, 
which  discharged  about  a  pint  of  pus  on  incision ;  after  death  a  pin  was  found 
in  the  appendix. 

*"  Causes  and  Symptoms  of  Acute  Diseases."  Bk.  i,  Chap.  9,  p.  312.  Translation  by 
Francis  Adams,  LL.D. ;  published  by  the  Sydenham  Society,  1856. 
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From  this  date  (1759)  onward,  tumors  of  the  right  ihac  fossa  recei\-ed  in- 
creasing attention.  Their  treatment  by  the  time-honored  incision  at  the  point 
of  fluctuation  was  recommended  and  practised  by  Dupuytren,  but  the  notion 
of  incising  right  ihac  tumors  before  any  fluctuation  could  be  detected  did  not 
occur  to  him  or  his  fohowers,  and  it  was  not  until  1848  that  incision  at  an  earlier 
stage  was  attempted. 

Hancock,  an  English  surgeon,  in  1848  reported  such  a  case  to  the 
Clinical  Society  of  London,  of  so  much  historical  interest  that  I  venture  to 
quote  it  somewhat  fully,  and  as  nearly  as  possible  verbatim.  Hancock  begins 
by  observing  that  abscesses  of  the  abdomen  connected  with  the  cecum  or  large 
intestine,  attended  by  fluctuation,  had  from  time  to  time  been  opened,  but  he 
was  not  aware  of  any  instance  in  which  an  operation  had  been  attempted  imder 
the  circumstances  about  to  be  detailed.  Other  surgeons  had  waited  for  the 
presence  of  fluctuation  to  prove  the  presence  of  matter,  but  this  case  shows  that 
this  unequivocal  sign  should  not  always  be  waited  for. 

His  patient,  a  married  woman,  thirty  years  of  age,  had  had  bad  health 
following  an  injury  to  the  spine,  twelve  years  before.  Since  then,  the  bowels 
never  moved  efficiently  without  an  enema,  and  she  had  suffered  occasional 
attacks  of  pain.  The  present  illness  began  at  the  end  of  her  fifth  pregnancy, 
which  was  characterized  by  incessant  nausea;  she  was  seized  suddenly,  while 
out  driving,  with  an  unusual  dragging  pain  in  her  right  side,  obliging  her  to 
take  to  her  bed  and  to  use  opiates.  Four  or  five  days  later  a  premature  delivery 
followed  of  a  child,  which  lived  but  a  few  hours.  The  day  after  delivery, 
while  turning  in  bed,  she  felt  a  severe  pain  and  snapping  sensation  in  the 
right  groin,  and  from  that  time  she  suffered  greatly  with  pain  in  that  locality. 
On  the  third  day  a  slight  hard  swelling  could  be  distinctly  traced  high  up  in 
the  inguinal  region.  When  seen  by  Hancock  on  the  seventh  day,  there  was 
intense  pain  in  the  right  iliac  fossa,  and  tenderness  over  the  whole  abdomen 
with  tympanites.  Two  days  later  symptoms  of  general  peritonitis  appeared. 
There  was  a  cord-like  swelling  in  the  inguinal  region  with  thickening  and  harden- 
ing extending  out  toward  the  ilium.  Operation  was  then  proposed,  agreed  to, 
and,  the  patient  being  under  the  influence  of  chloroform,  an  incision  about  four 
inches  long  was  made  from  the  spine  of  the  ilium  above  Poupart's  ligament, 
and  as  close  to  it  as  possible.  Upon  opening  the  abdomen,  a  quantity  of  turbid 
serum  poured  out,  mixed  with  air  bubbles  and  patches  of  false  membrane. 
This  discharge  continued  for  some  time  very  freely,  and  on  the  fifteenth  day 
two  fecal  concretions  were  found  in  the  wound,  which 
had  been  ver}^  painful.  From  this  date  the  patient  improved,  and  ultimately 
recovered. 

In  the  discussion  following  his  report,  Hancock  contended  that  the  typhoid 
condition  into  which  patients  with  peritoneal  inflammation  fall  did  not  depend 
upon  the  violence  of  the  disease,  but  upon  the  acrid  nature  of  the  effused  fluid, 
the  removal  of  which  he  declared  offered  the  only  chance  of  sa^•mg  life ;  and  as 
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the  patient  in  this  case  was  so  obviously  sinking,  and  the  previous  treatment  had 
been  of  no  avail,  he  had  proposed  to  make  an  incision  from  the  spine  of  the  ilium 
to  the  inner  side  of  the  internal  abdominal  ring,  over  the  hardened  spot,  so  that 
if  it  were  intestine  or  omentum  it  could  be  freed,  or  if,  as  was  thought  more  prob- 
able, matter  had  collected  in  the  right  iliac  fossa,  it  could  be  let  out,  and  the 
patient  given  a  chance  to  recover.  He  urged  strongly  that  the  fecal  concretions 
found  in  the  wound  were  convincing  evidence  that  the  abscess  had  started  in 
the  appendix.  Judging  from  the  remarks  which  foUowetl,  his  views  made  a 
strong  impression,  but  the  effect  does  not  appear  to  have  outlasted  the  time  and 
place  of  their  presentation,  for  nothing  more  is  heard  of  the  surgical  treatment  of 
such  tumors,  in  the  absence  of  fluctuation,  for  nearly  twenty  years. 

Another  case  of  special  interest,  which  seems  to  have  escaped  our  medical 
historians,  appeared  about  two  years  later  in  a  report  to  the  Pathological  Society 
of  London  for  1850-1851. 

Gay  presented  this  case  under  the  title  "Internal  strangulation  between 
the  appendix  verniiformis,  which  had  become  adherent  to  the  ileum,  and  a  band  of 
false  membrane.  "  The  patient,  a  man  of  forty-two,  was  seized  with  severe  pain 
in  the  right  iliac  region  after  lifting  a  heavj^  bureau,  accompanied  by  vomiting, 
constipation,  and  signs  of  collapse.  These  symptoms  continued  about  four 
days,  when,  with  a  free  evacuation  of  the  bowels,  convalescence  ensued.  During 
the  succeeding  five  years,  however,  he  had  about  thirty  similar  attacks,  lasting 
from  one  to  four  days,  and  ending  in  the  same  way  in  a  free  evacuation  of  the 
bowels.  The  pain  always  began  on  the  left  side,  and  then  extended  to  the 
right.  The  last  attack  followed  the  usual  course,  until  the  fifth  day,  when  the 
vomiting  was  clearly  fecal.  When  seen  by  Gay,  on  the  afternoon  of  that  day, 
the  abdomen  was  found  hard  and  rather  tumid,  and  pressure  to  the  left  of  the 
umbilicus  and  along  the  left  iliac  fossa  gave  intense  pain,  while  elsewhere  the 
tenderness  was  comparatively  slight.  Around  the  umbilicus  and  over  the  cecum 
there  was  dulness  on  percussion.  Gay  concluded  that  there  was  an  obstruc- 
tion caused  by  some  internal  ring  into  which  the  bowel  had  slipped,  without 
on  this,  as  on  previous  occasions,  being  able  spontaneously  to  free  itself.  Opera- 
tion was  determined  upon,  and  a  five-inch  incision  made  in  the  linea  alba,  expos- 
ing distended  and  intensely  inflamed  intestines  at  the  seat  of  pain,  but  no  obstruc- 
tion. But  when  the  right  iliac  region  was  explored,  about  fifteen  inches  of  flaccid, 
dark  colored  intestine  was  found  to  have  passed  in  behind  an  adherent  vermiform 
appendix.  The  incarcerated  bowel  was  liberated  without  difficulty,  and  fecal 
matter  then  seen  to  pass  on  through;  after  which,  as  the  obstruction  was 
removed,  the  wound  was  closed.  The  patient  came  to,  and  felt  relieved; 
he  was  left  with  strict  injunctions  against  exertion,  but  in  the  temporary 
absence  of  his  wife,  at  four  in  the  morning,  he  rose  from  bed,  fell  to  the  floor, 
and  soon  after  died. 

An  autopsy  was  made,  and  the  small  intestines  found  distended,  congested, 
and  cohering  by  recently  exuded  lymph.    The  strangulation  was  shown  to 
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have  been  caused  by  the  passage  of  loops  of  small  intestine  through  an  opening 
bounded  by  the  appendix,  ileum,  and  cecum.  The  appendix,  which  was  much 
thickened  at  the  tip,  adhered  to  the  ileum  above  the  cecum,  forming  a  complete 
ring,  with  the  cecum  on  the  right,  the  appendix  in  front,  and  the  ileum  on  the 
left  side.  The  small  intestines  below  the  seat  of  constriction  and  the  whole  of 
the  large  intestine  were  contracted,  nearly  empt}',  and  health}-,  but  above  the 
constricted  portion  the  ileum  was  greatly  distended,  and  its  coats  intensely 
inflamed,  being  in  places  quite  black,  or  sloughing.  Some  distended  convolu- 
tions of  the  small  intestine  overlying  the  cecum  had  yielded  the  dulness  on 
percussion  in  the  right  iliac  fossa.  The  operation  was  manifestly  undertaken 
to  relieve  one  of  the  sequela?  of  an  old  appendicitis,  and  is,  I  believe,  the  first 
celiotomy  in  which  the  abdomen  was  opened  and  the  diseased  appendix  exposed 
to  view. 

WiLLARD  Parker,  of  New  York,  took  the  next  step  in  the  development  of 
the  surgery  of  the  appendix,  in  1867.  His  name  is  so  intimately  associated 
with  this  subject  in  America  that  the  method  he  pursued  became  widely  known, 
and  is  still  called  the  Willard  Parker  operation.  It  was  in  this  year,  1867,  that 
Parker  published  four  cases  in  which  he  had  treated  abscess  in  the  right  iliac 
fossa,  consequent  on  inflammation  of  the  appendix,  by  incision  and  evacuation, 
one  dating  as  far  back  as  1847.  In  the  intervening  years  he  gradually  became 
convinced  that  it  was  not  necessary,  nor  even  desirable,  to  await  fluctuation 
before  making  an  incision,  and  the  last  case  afforded  him  the  opportmiity 
of  putting  his  theory  to  a  successful  test.  The  important  object  of  his  Avriting, 
therefore,  was  to  declare  what  good  results  were  likely  to  attend  an  early  incision, 
and  to  counsel  its  wider  adoption. 

He  declares  that:  "The  matter  of  local  treatment  [of  disease  of  the  appen- 
dix] has  attracted  my  attention  for  }'ears.  These  questions  presented  them- 
selves: Are  the  efforts  of  nature  exerted  in  behalf  of  such  a  case,  and  if  so,  in 
what  way?  Observation  indicates  the  reply  and  experience  verifies  its  truth. 
Nature  does  labor  in  behalf  of  life  in  two  ways:  (1)  by  means  of  the  Avail  of 
false  membranes  which  she  builds  around  the  abscess ;  and  (2)  by  the  ulceration 
which  gives  exit  to  the  escape  of  its  contents.  This  being  settled,  it  becomes  a 
question  whether  surgery  might  be  able  to  render  assistance  to  nature  in  this 
work;  and  if  so,  at  what  period  would  assistance  best  come  in.  ....  To 
be  successful  it  is  necessary  that  it  should  be  made  neither  too  early  nor  too  late — 
not  before  adhesions  are  fully  formed,  nor,  after  a  short  period,  before  the  maxi- 
mum formation  of  pus  has  been  reached,  that  is,  the  incision  should  be  made 

after  the  fifth  day  and  before  the  twelfth  If  no  abscess  has  already 

formed,  in  case  one  should  be  in  process  of  formation,  an  external  opening  would 
tend  to  make  it  point  in  a  safe  direction.  And  even  if  no  abscess  should  form, 
a  free  incision  would  relieve  tension,  thus  adding  to  the  comfort  of  the  patient 
and  in  no  way  prejudicing  his  safety.  One  other  question  remains:  Would 
the  operation  bring  about  a  cure?    Judging  from  the  three  cases  reported 
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above,  an  affirmative  answer  seems  certain;  for  these  recovered,  because,  in 
eacii  one,  nature  had  provided  for  an  external  discharge  of  tlie  contents  of  the 
abscess,  and  what  nature  provided  in  these  three,  an  operation  would  provide 
in  all  cases. " 

The  case  in  which  these  theories  of  Parker's  were  put  to  the  test  was  operated 
upon  on  the  ninth  day,  when  there  was  an  area  of  circum- 
scribed tenderness  in  the  right  iliac  fossa,  but  no 
definite  swelling,  still  less  fluctuation.  An  incision  six 
inches  long  was  made  through  the  skin,  commencing  above  and  about  one  inch 
from  the  anterior  superior  spine  of  the  ilium  and  running  toward  the  symphysis. 
As  soon  as  the  transversalis  muscle  was  reached,  a  tumor  could  be  felt  about 
two  and  a  half  inches  wide,  and  on  introducing  an  exploring  needle  some  thick, 
ill-smelling  pus  gushed  out ;  when  the  sac  was  freely  opened,  about  four  ounces 
of  pus  escaped.  A  tent  was  inserted,  and  the  wound  left  to  heal  by  granulation; 
the  patient  making  a  perfect  recovery. 

Dr.  Daniel  Stimson,  Professor  Parker's  son-in-law,  writes  me:  "I  remember 
his  [Dr.  Parker]  speaking  frequently  of  having  been  impressed  by  an  autopsy 
on  a  young  girl,  the  daughter  of  an  old  and  valued  friend,  whose  death  quite 
prostrated  him,  with  the  fact  that  he  must  interfere  surgically,  if  he  had  another 
case  where  the  diagnosis  was  clear  and  when  he  could  operate  beween  the  time 
of  the  walling  in  of  the  abscess  by  peritonitis  and  the  breaking-down  of  the  wall, 
with  the  subsequent  diffusion  of  the  peritoneal  inflammation,  this  time  being, 
according  to  his  views,  between  the  fifth  to  the  seventh,  and  the  eleventh  to  the 
fourteenth  day. " 

Parker's  paper  at  once  provoked  discussion  in  many  quarters,  and  the 
method  recommended  came  into  use  immediately.  This  prompt  response  is  in 
marked  contrast  to  the  lack  of  notice  of  Hancock's  no  less  able  exposition,  and 
we  are  here  tempted  to  inquire  why.  The  reason,  I  think,  lies  in  the  commonly 
observed  fact  that  the  success  of  any  new  departure  in  an  unexplored  field 
must  depend  upon  two  factors:  the  hour  and  the  man.  In  Hancock's  case, 
while  the  man  was  there,  the  hour  had  not  yet  struck ;  his  insight  and  sagacity 
were  equal  to  the  opportunity,  but  the  date  was  too  early  and  the  medical 
mind  as  yet  immature.  Parker,  on  the  other  hand,  commanded  every  requisite 
to  success:  the  child  of  a  distinguished  father,  himself  a  man  of  preeminence 
in  the  medical  world,  a  great  teacher,  and  the  foster-father  of  many  of  the  best 
surgeons  America  has  ever  seen,  he  was  also  fortunate  in  that  his  paper  was 
born  in  a  happy  hour.  During  the  years  that  lay  between  Hancock 's  work  and 
his  own,  the  medical  profession  had  been  steadily  acquiring  the  anatomical  and 
pathological  knowledge  necessary  for  many  simultaneous  great  advances  in 
surgery;  all  things  were  in  readiness,  and  a  guarantee  of  safety  alone  was  needed 
to  inaugurate  a  new  era.  The  year  following  Parker's  publication  this  primal 
necessity  was  supplied  in  the  principle  of  antisepsis,  which,  though  discovered 
and  published  in  1863  in  France,  by  Jules  Lemaire,  was  also  independently 
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discovered  and  introduced  into  surgical  practice  by  Sir  Joseph  Lister  in  1868, 
the  year  following  the  appearance  of  Parker's  article.  Then  at  last,  with 
the  advent  of  Lister,  a  host  of  new  conceptions,  heretofore  lying  dormant  imder 
the  dread  of  working  more  woe  than  weal,  were  quickened  into  the  familiar 
procedures  by  which  we  now,  as  the  weeks  rim  their  course,  save  thousands  of 
lives. 

Had  Hancock  lived  twenty  years  later,  his  suggestions  would  not,  in  all 
probability,  have  fallen  upon  sterile  ground.  They  proved  unfruitful,  simply 
because,  though  technically  correct,  their  execution  involved  a  risk  to  life 
which  circumstances  could  then  rarely  justify.  Parker  succeeded  because 
antisepsis  stood  ready  as  his  handmaid  to  step  in  and  reduce  the  risk  to  a 
minimum. 

Evidence  of  the  transformation  taking  place  in  the  entire  surgical  field  be- 
comes more  and  more  evident  after  this  elate.  Parker's  first  paper,  just  discussed, 
appeared  in  March,  1867 ;  and  in  June  of  the  same  year  a  similar  case,  seen  by 
Parker  in  consultation,  and  operated  upon  by  his  advice,  with  recover}',  was 
reported  by  Dr.  Burge. 

Leonard  Weber,  in  the  year  1871.  published  an  article  on  "Abscess  of 
the  vermiform  appendix"  which  gives  a  good  description  of  inflammation 
of  the  appendix,  but  the  writer  remarks  that  the  symptoms  are  common  to 
typhlitis  and  perityphlitis  as  well,  showing  no  comprehension  of  the  identitj^ 
of  the  three  conditions.  In  reading  the  literature  of  this  period  we  often  observe 
that  the  immediate  effect  of  discarding  the  theory  that  disease  of  the  appendix 
was  but  an  extension  of  a  morbid  process  originating  in  the  cecum  was  to 
establish  a  belief  in  the  existence  of  three  morbid  conditions  in  the  iliac  fossa, 
namely,  inflammation  of  the  appendix,  of  the  cecum,  and  of  the  pericecal  tissue. 

W.  T.  Bull,  in  1873,  in  his  inaugural  address  on  "Perityphlitis,"  gave  a 
list  of  all  cases  treated  by  incision  up  to  that  date.  Strange  to  say,  Hancock's 
is  not  included  ;  but  if  this  is  added,  the  whole  number  of  incisions  (made  before 
fluctuation)  up  to  this  date  is  nine. 

J.  W.  S.  GouLAY,  after  the  lapse  of  two  years,  presented  another  such  list, 
including  all  cases  up  to  1875,  the  year  in  which  he  wrote.  I  cite  this  list  as 
it  stands  in  Goulay's  article,  except  that  I  have  prefixed  to  it  the  names  of 
Parker  and  of  Hancock,  which  in  the  original  are  mentioned  in  the  text. 

Hancock:  Lancet,  1848. 

Willard  Parker:  New  York  Med.  Rec,  1867.  (4.) 

Stiegel:  Schmidt's  Jahrbiicher.  (2.) 

L.  Weber:  New  York  Med.  Jour.,  1871. 

E.  Krackowizer:  Schmidt's  Jahrbiicher. 

H.  B.  Sands:  New  York  Med.  Jour.,  Aug.,  1874. 

Charles  Kelsey:  New  York  Med.  Rec,  Oct.  1  and  Dec.  15,  1874.  (2.) 
S.  B.  Ward:  Ibid.,  Nov.  2,  1874. 
Samuel  Whitall:  Ibid.,  May,  1874. 
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Gordon  Buck:  Address  to  New  York  Academy  of  Medicine,  Sept.,  1874. 
J.  P.  P.  White :  Ibid. 
J.  R.  Wood:  Ibid.  (3.) 

J.  C.  Hutchinson:  Personal  communication.  (2.) 

R.  B.  Bontecou:  Trans.  New  York  State  Med.  Soc,  1873.  (3.) 

C.  A.  Leale:  Personal  communication.  (2.) 

J.  H.  Pouley:  New  York  Med.  Rec,  April  17,  1875. 

J.  W.  S.  Goulay:  Trans.  New  York  State  Med.  Soc,  1873. 

Goulay's  list  includes  twenty-eight  cases,  showing  an  increase  of  nineteen 
for  the  two  years  between  the  publication  of  his  article  and  Bull's.  He  remarks: 
"These  are  all  the  cases  treated  by  incision  as  above  described  that  have  come 
to  my  knowledge;  but  it  is  more  than  probable  that  since  1867,  when  attention 
was  recalled  to  the  importance  of  early  incision,  man}^  surgeons  have  resorted 
to  the  operation,  who  have  not  yet  given  publicity  to  their  experience.  It  is 
hoped,  however,  that  they  will  soon  do  so,  and  aid  in  popularizing  this  most 
valuable  and  life-saving  mode  of  treatment."  A  practical  answer  to  this 
forecast  is  given  by  Noyes,  who  in  1882  records  eighty-four  cases  of  early  incision, 
since  Parker's  in  1867.  If  we  deduct  from  this  number  the  twenty-eight  cases 
by  Goulay,  we  have  fifty-six  for  the  seven  j-ears  between  the  appearance  of  the 
two  articles. 

It  is  of  interest  to  note  here  the  reduction  of  mortality  from  "  perityphlitis" 
after  the  introduction  of  the  Parker  operation.  In  1867  the  death-rate  was  forty- 
seven  per  cent.,  while  in  1882,  when  Noyes  wrote,  Parker's  operation  had  been 
in  use  for  fifteen  j^ears  and  the  mortality  was  reduced  as  low  as  fifteen  per  cent. 

Up  to  this  period,  that  is  to  say,  the  early  eighties,  incision  and  the  evacuation 
of  pus  in  the  absence  of  fluctuation  was  the  most  daring  procedure  any  one  had 
as  yet  ventured  to  propose ;  but  the  time  was  now  at  hand  when  much  more 
radical  measures  were  about  to  be  adopted. 

I  must  not  omit  mentioning  here  the  names  of  Scandinavian  and  Russian 
surgeons  of  distinction  in  the  decade  1S70  and  1880,  Winge,  Selmer,  and 
HoLBUE,  of  Norway,  Aarestrop,  of  Copenhagen,  and  Anton  Schmidt,  of 
Moscow,  who  all  did  excellent  work  in  elucidating  the  treatment  of  purulent  peri- 
tonitis, thus  contributing  not  a  little  to  the  advancement  of  surgery  in  general 
as  well  as  to  that  of  the  appendix  in  particular. 

Another  factor  furthering  the  progress  of  knowledge  of  diseases  of  the  appen- 
dix, whose  value  we  can  hardly  overestimate,  was  the  constant  exploration  of 
the  abdominal  cavity  by  the  gynecologists  with  such  impunity  that  they  may 
be  said  to  have  paved  the  way  for  the  general  surgeons  who  first  ventured 
to  remove  the  appendix. 

JuiLLiARD,  a  French  gynecologist,  in  1879  gave  good  grounds  for  hope  in 
the  treatment,  even  of  desperate  cases,  by  his  careful  record  of  a  successful 
operation  for  a  case  of  peritonitis  in  a  woman  of  twenty-eight  with  an 
ovarian  tumor.    Twenty-four  hours  before  the  date  fixed  for  its  removal 
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she  was  taken  ill  with  a  peritonitis  lasting  for  se^'en  days,  at  the  end  of 
which  time  symptoms  of  strangulation  appeared,  when  Juilliard  operated. 
The  cyst  was  removed,  and  the  strangulation  found  due  to  adhesions  gluing 
the  intestines  together  and  requiring  an  enlargement  of  the  original  incision 
to  set  them  free.  The  operation  was  performed  antiseptically,  and  the  patient 
recovered.  In  the  discussion  following  the  report  of  this  case,  the  fact  was 
emphasized  that  not  only  was  the  operation  done  during  an  acute  peritonitis, 
but  it  had  been  possible  to  reduce  a  strangulation,  and  make  two  punctures  in 
the  intestine  with  an  aspirator,  and  yet,  despite  these  acts,  at  that  time  un- 
precedented, the  patient  had  made  an  ideal  recovery.  Such  facts  warranted 
the  inference  that  the  abdomen  not  only  could,  but  ought  to  be  opened  more 
frequently;  one  speaker  remarking,  "  Vovariotomie  nous  a  montre  qu'on  pent 
a  pen  pres  impunement  ouvrir  la  cavite  peritoneale." 

Herring  Burchard,  of  New  York,  in  the  following  year,  1880,  read  a 
paper  on  "Operative  interference  in  acute  perforative  typhlitis''  before  the  New 
York  Academy  of  Medicine,  based  upon  four  cases  in  his  own  practice,  all 
ending  fatally.  He  asks:  "Is  this  disease  necessarily  fatal ? "  and  replies  to 
his  own  question:  "It  is  surprising  that  some  definite  plan  of  treatment  has 
not  been,  as  yet,  devised  for  an  affection  the  anatomical  lesions  of  which  are 
of  such  a  nature  as  not  to  preclude  surgical  interference.  All  hopes  from  the 
use  of  medicinal  agents  have  been  buried  in  the  uniformly  fatal  termination  of 
the  disease,  and  I  would,  therefore,  suggest  that  by  a  timely  interference  there 
is  a  reasonable  hope  of  saving  a  certain  proportion  of  lives. "  He  then  adverts 
to  the  numerous  instances  of  wounded  intestines  which  have  recovered  notwith- 
standing the  large  openings  made,  and  regards  it  as  singular  that  injuries  of 
such  gravity  could  be  survived  while  minute  perforations  in  the  appendix 
proved  so  fatal.  Burchard  recommends  a  posterior  incision  in  order  to  reach  the 
appendix,  extending  transversely  from  a  point  about  two  inches  in  front  of  the 
anterior  border  of  the  longissimus  dorsi  muscle,  forward  about  six  inches  parallel 
to,  and  just  above,  the  crest  of  the  ilium.  Through  such  an  opening  the  cecum 
can  be  readily  reached,  the  abdominal  cavity  cleansed,  and  the  edges  of  the 
perforation  stitched  to  the  wound. 

Lawson  Tait,  that  great  pioneer  in  our  art,  writing  a  year  later,  in  1881, 
had  become  so  convinced  of  the  safety  attending  abdominal  section  that  he 
challenged  the  surgical  world  in  these  clarion  notes:  "So  satisfied  have  I  been 
with  the  results  in  these  cases,  that  in  the  next  case  of  peritonitis  to  which 
I  am  called,  of  whatever  sort  it  be,  even  puerperal,  I  shall  advise  and  perform 
(if  allowed)  abdominal  section,  shall  cleanse  out  the  cavitj'  and  drain  it;  and 
if  the  operation  be  not  deferred  until  the  patient  is  moribund,  I  believe  this 
treatment  will  prove  eminently  successful. "  Close  on  the  heels  of  this  prophec}^ 
followed  the  events  foretold  hy  the  seer. 

NoYES,  in  1882,  in  the  article  mentioned,  asks:  "How  shall  we  treat  that 
great  class  of  cases  of  perforation  of  the  appendix  vermiformis  in  which  there 
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is  no  circumscribed  collection  of  pus?"  quotes  Burchard's  suggestion,  and 
notes  a  similar  proposal  by  W.  A.  Byrd  in  1881,  but  concludes  despondently: 
"I  fail  to  find  any  recorded  cases  in  which  this  procedure  (laparotomy)  has  been 
attempted  with  success.  However  plausible  and  important  this  operation 
really  is,  the  difficulty  of  certainty  of  diagnosis  will  stand  as  an  almost  unsur- 
mountable  obstacle  to  its  adoption.  Medicine  is  useless  in  these  cases,  except 
for  the  production  of  euthanasia,  and  surgery  cannot  even  accomplish  this." 

It  is  a  relief,  after  such  despondency,  to  encounter  the  more  cheerful  outlook 
of  Samuel  Fenwick,  who  says,  in  1884 : ' '  The  remarkable  success  which  has  of  late 
years  attended  the  operation  of  ovariotomy  encourages  the  belief  that  if  our  diag- 
nosis could  be  made  more  certain  some  of  the  diseases  now  rebellious  to  medicine 
might  be  relieved  by  surgical  treatment,  for  there  can  be  no  doubt  that  many  of 
the  operations  performed  prove  unsu<^cessful,  not  so  much  from  the  nature  of 
the  malady,  or  from  any  special  liability  of  the  injured  structures  to  secondary 
inflammation,  as  from  the  late  period  at  which  they  are  undertaken.  I  would  first 
invite  your  attention  to  a  rare  disease,  the  occurrence  of  which  has  of  late  years 
attracted  the  attention  of  practitioners,  and  which  often  presents  consider- 
able difficulty  in  diagnosis,  namely,  inflammation  of  the  vermiform  appendix." 
Discussing  the  method  in  use,  namely,  the  incision  into  the  suppurating  part 
and  the  evacuation  at  the  most  dependent  portion  of  the  swelling,  he  says: 
"Neither  of  these  are  satisfactory,  for,  theoretically,  it  would  seem  to 
be  much  better  if  we  could  cut  down  directly  upon 
the  appendix  as  soon  as  the  diagnosis  was  tolerably 
certain,  tie  it  above  the  seat  of  perforation  and  re- 
move from  its  neighborhood  any  concretion  or  deco  m- 
posing  material  that  might  be  the  cause  of  irrita- 
tion." 

I  have  emphasized  these  words  because  the}^  represent  the  conclusion  of 
the  pre-celiotomy  period  in  the  history  of  the  appendix,  when  simple  incision 
and  the  evacuation  of  the  pus  were  recognized  as  the  proper  surgical  treatment. 
The  actual  removal  of  the  appendix  now  became  the  focal  point  of  the  surgical 
world,  and  the  modern  era  of  medical  surgerj^  was  about  to  begin. 

Professor  Mikulicz,  of  Krakow,  threw  open  the  door  which  his  predecessors 
had  left  ajar,  in  an  address  on  "Ueber  Laparotomie  bet  Magen-  und  Darmper- 
f oration  "  in  1884,  to  which  we  are  greatly  indebted. 

"The  therapeutics  of  the  time  demand,"  he  remarks,  "that  perforation  of 
the  stomach  and  intestines  should  be  treated  by  opening  the  abdominal  cavity, 
suturing  the  perforation,  and  restricting  the  inflammation  of  the  peritoneum 
by  thoroughly  washing  out  the  abdominal  cavity.  These  measures  have  only 
as  yet  been  tried  for  traumatic  perforation,  but  I  am  convinced  that 
the  principle  should  be  as  firmly  established  in  every 
form  of  perforation  as  that  of  a  ligature  for  injury 
to  a  large  bloo  d-v  essel;  in  both  cases,  its  accomplish- 
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ment  is  a  vital  necessity."  In  a  case  in  his  own  practice  the  patient 
was  taken  suddenly  ill  with  violent  iliac  pains  accompanied  by  vomiting,  and 
obstipation  lasting  three  days.  An  undefined  tumor  was  felt  under  anesthesia, 
in  the  right  iliac  fossa,  and  the  diagnosis  made  of  either  perit}-phlitis  or  intestinal 
obstruction  from  invagination.  On  the  fifth  day  the  abdomen  was  opened  by 
an  incision  in  the  linea  alba,  extending  from  the  umbilicus  to  the  pubis,  and 
about  a  litre  of  purulent  blood-stained  fluid  escaped ;  the  intestines  were  adherent 
in  many  places,  showing  signs  of  intense  inflammation.  "I  placed  my  hand," 
he  says,  "  in  the  region  of  the  cecum  and  the  ascending  colon,  in  the  expectation 
of  finding  here  the  origin  of  the  supposed  intestinal  obstruction  in  an  ileocolic 
invagination,  but  I  could  find  nothing  except  adhesions  between  loops  of  intes- 
tines, so  that  after  loosening  the  intestines  so  far  as  the}'  seemed  to  obstruct 
the  circulation,  and  purifjdng  the  abdominal  cavity  as  far  as  possible  by  means 
of  sponges,  I  closed  the  abdomen."  Immediate  relief  was  experienced,  and  for 
a  short  time  the  patient  improved,  but  death  occurred  five  days  after  the  opera- 
tion. The  autopsy  showed  a  general  fibrino-purulent  peritonitis  with  extensive 
adhesions,  and  numerous  encapsulated  collections  of  pus.  The  inflammation 
was  most  intense  in  the  region  of  the  colon,  and  the  vermiform  appendix,  which 
was  flexed  on  itself,  was  perforated  with  numerous  small  openings  leading  directly 
into  its  lumen.  Its  mucous  membrane  was  entirely  destroyed.  "This  case," 
Mikulicz  remarks,  "is  of  great  interest  from  an  operative  standpoint.  I  con- 
sidered the  patient's  case  hopeless  when  the  abdominal  cavitj'  proved  to  be 
full  of  purulent  exudate,  and  I  expected  him  not  to  survive  the  operation  more 
than  a  few  hours.  Therefore,  when  the  theory  of  an  invagination  was  disproved, 
I  made  no  farther  search  for  the  cause  of  the  peritonitis.  To  my  astonishment, 
the  patient  not  only  did  not  become  worse  during  the  next  da}'  or  two,  but  his 
condition  improved  in  some  small  degree,  no  doubt  on  account  of  the  favorable 
influence  exerted  by  emptying  the  purulent  exudate;  and  the  return  of  the 
symptoms  which  resulted  in  death  was  doubtless  due  to  the  return  of  the  exu- 
date. Had  I  sought  farther  for  the  origin  of  the  exudate,  had  I  investigated 
the  neighborhood  of  the  cecum  by  sight  as  well  as  by  touch,  the  perforation 
of  the  appendix  could  not  have  escaped  me,  and  I  should  have  excised  it  entirely, 
or  closed  the  opening  into  the  cecum  by  sutures.  And  I  am  convinced  that 
the  peritonitis  would  then  have  subsided,  and  the  patient  would  have  been 
saved."  A  similar  case  fell  into  Mikulicz's  hands  a  few  months  later,  and  he 
pursued  the  plan  he  here  outlined  of  f  i  n  d  i  n  g  the  perforation  and 
closing  it  by  sutures,  with  perfect  success.  It  happened 
that  the  perforation  in  this  second  case  was  not  situated  in  the  appendix,  but  in 
the  small  intestine.  Mikulicz,  therefore,  although  not  the  first  to  operate  upon 
the  appendix,  established  the  propriety  of  such  operations  for  non-traumatic  per- 
forations of  this  organ.  His  conclusions  are:  "From  the  foregoing  experience, 
scanty  as  it  is,  we  draw  the  conclusion  that  laparotomy  should  be  performed  for 
every  species  of  non-traumatic  perforation  of  the  stomach  or  intestines,  if  it  can 
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only  be  done  early  enough;  if  possible,  before  the  advent  of  peritonitis.  It  is 
most  important  to  understand  the  indications  for  it  in  perforation  of  the  appen- 
dix, as  well  as  in  typhlitis  and  perityphlitis  dependent  on  the  latter ;  and  it  is 
just  here  that  we  expect  our  experiences  in  the  future  to  set  the  matter  in  a  new 
light.  In  this  connection  I  cannot  refrain  from  expressing  my  opinion  that 
in  severe  cases  of  typhlitis  and  perityphlitis,  even 
without  perforation  of  the  appendix,  the  therapeutic 
treatment  hitherto  employed  should  yield  to  opera- 
tive. I  do  not  mean  that  every  case  of  obstipation  and  vomiting  accom- 
panied by  swelling  in  the  cecal  region  should  be  treated  by  the  knife,  but  that 
where  there  are  undeniable  appearances  of  abscess  and  purulent  peritonitis 
surgical  principles  should  be  adopted  and  the  products  of  inflammation  removed 

as  early  as  possible  I  should  like  to  remark  here  also  that  in  any 

peritonitis,  the  original  cause  of  which  is  not  clear, 
the  region  of  the  cecum  should  be  investigated, 
and  a  possible  perforation  of  the  appendix  con- 
sidered. Spontaneous  perforation  is  so  extremely  rare  that  it  should 
never  be  taken  for  granted." 

Kronlein,  of  Germany,  in  the  same  year,  1884,  performed  the  operation 
advised  by  Mikulicz,  for  the  first  time. 

The  patient,  a  boy  of  seventeen,  was  suddenly  attacked  with  violent  pain 
in  the  ileocecal  region,  followed  by  vomiting,  which  assumed  a  fecal  character 
after  twenty-four  hours.  Seen  by  Kronlein  on  the  third  day,  he  was  in  a  state 
of  collapse,  and  an  examination  of  the  abdomen  showed  an  area  painful  even 
on  gentle  pressure  over  Poupart's  ligament  on  the  right  side.  A  diagnosis  was 
made  of  either  perforating  peritonitis  originating  in  the  vermiform  appendix, 
or  of  an  acute  occlusion  of  the  intestine  in  the  right  iliac  fossa.  Operation  was 
performed  immediately  in  a  private  house  and  an  incision  was  made  in  the 
linea  alba  from  the  umbilicus  to  the  pubes;  as  soon  as  the  abdominal  cavity 
was  opened,  it  was  found  full  of  coils  of  inflamed  intestine  covered  by  fibro- 
serous  exudate.  The  inflammation  was  especially  intense  in  the  ileocecal  region. 
To  cleanse  the  intestines,  they  were  lifted  out  of  the  abdominal  wound,  and 
washed  with  a  lukewarm  solution  of  carbolic  acid  (2.5  per  cent.),  while  the  ab- 
dominal cavity  was  also  washed  out.  The  appendix  was  now  seen  freely  mov- 
able in  the  right  iliac  fossa,  but  much  infiltrated,  and  with  a  perforation  the  size 
of  a  pea  at  its  middle  portion ;  its  edges  were  gangrenous,  and  fecal  concretions  lay 
loose  in  the  perforation.  A  double  ligature  was  placed  at  the  base  of  the  appen- 
dix, with  a  single  ligature  around  the  mesentery,  and  the  appendix  resected  in 
toto,  as  well  as  the  fetid  knotted  omentum,  which  could  not  be  disinfected.  The 
peritoneum  was  carefully  cleansed,  and  the  abdominal  incision  closed  without 
drainage.  The  patient  recovered  from  the  condition  of  collapse  and  improved 
for  about  twenty-four  hours,  when  the  symptoms  of  collapse  returned  and  death 
took  place  three  days  after  the  operation.    An  autopsy  was  not  permitted. 
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This  operation,  although  performed  in  1884,  was  not  published  until  1886;  in 
spite  of  this  delay  in  appearance,  however,  it  still  remains  the  first  instance  of 
celiotomy,  followed  by  removal  of  the  appendix,  both  as  to  time  of  performance 
and  date  of  publication. 

Charter  Symonds,  an  Englishman,  in  1885  did  what  is  undoubtedly  the 
first  interval  operation  for  appendicitis,  making  a  lateral  incision,  "without 
opening  the  peritoneum,"  and  without  removing  the  appendix.  The  patient, 
a  man  of  twenty-three,  had  had  repeated  attacks  of  inflammation  in  the  right 
iliac  fossa  during  the  six  months  preceding  his  admission  into  Guy's  Hospital,  and 
was  suffering  from  one  of  these  when  admitted.  He  had  a  small,  hard,  tender 
lump  in  the  right  groin,  and  a  diagnosis  of  inflammation  of  the  appendix  was 
made  by  Dr.  Mahomed,  who  stated  it  as  his  belief  that  there  was  an  abscess  with 
a  fecal  concretion,  and  that  the  periodical  occlusion  of  the  communication  with 
the  cecum  determined  the  recurrence  of  pain  and  the  other  symptoms.  Dr. 
Mahomed  advised  operation  when  the  acute  symptoms  should  have  subsided, 
and  planned  the  manner  of  its  execution.  He  died,  however,  before  he  could 
act  upon  his  idea.  Mr.  Symonds,  therefore,  performed  the  operation  after  the 
attack,  and  relates  his  experience  as  follows:  "The  incision  used  was  almost 
exactly  similar  with  that  used  in  ligating  the  external  iliac  artery.  The  various 
structures  were  then  divided,  and  as  it  was  particularly  wished  to  avoid  the 
peritoneum,  they  were  at  once  lifted  out  of  place,  when  the  lump  was  plainly 
felt  as  a  hard  round  body.  A  vertical  incision  was  then  made  down  on  to  the 
mass  and  a  hard  calcareous  body  exposed  and  removed.  No  pus  at  all  was  seen, 
and  the  cavit}^  from  which  the  calculus  was  remoA^ed  seemed  smooth  and  free 
from  deleterious  material.  The  lining,  which  was  soft  and  purplish,  was  evi- 
dently mucous  membrane,  and  the  tortuous  cord-like  appendix  could  be  dis- 
tinctl}^  traced,  so  that  there  seemed  no  doubt  that  it  had  been  laid  open.  The 
opening  was  closed  and  a  large  drainage-tube  inserted.  The  peritoneum  was  not 
recognized,  and,  presumably,  not  opened."  The  patient  ultimately  recovered, 
although  troubled  for  some  time  after  by  a  fecal  fistula.  Mr.  Symonds 's  critique 
upon  the  case  is  as  follows :  "I  believe  I  am  correct  in  saying 
that  this  is  the  first  case  in  which  a  concretion  or 
calculus  has  been  removed  from  the  appendix  vermi- 
form is,  without  at  the  same  tirne  opening  an  abscess, 
and  the  credit  of  what  value  rests  in  the  procedure  must  be  given  to  my  lamented 
friend,  Dr.  Mahomed,  at  whose  suggestion  the  operation  was  undertaken,  and 
who  advocated  the  inguinal  incision  in  opposition  to  that  along  the  linea  semi- 
lunaris proposed  by  myself."  "I  would  suggest,"  he  continues,  "that  some 
cases,  at  least,  might  be  saved  by  earlier  incision,  before,  I  mean,  fluctuation  is 
felt.  This  treatment  has  been  more  especially  employed  by  the  American 
physicians. " 

The  effect  of  Fitz's  article,  which  appeared  in  1SS6,  the  year  following,  has 
been  noted,  but  I  have  reserved  his  views  regarding  operation  for  statement 
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at  this  juncture.  Fitz  points  out  that  surgical  interference  should  be  employed 
at  a  much  earlier  date  than  was  the  custom.  Parker  recommended  the  fifth 
day  as  the  earliest,  but  Fitz,  in  a  table  of  sixty  fatal  cases,  shows  that  thirty- 
four  per  cent,  died  during  the  first  five  da3^s.  "It  is  thus 
evident,  "  he  says,  that  the  earliest  date  fixed  by  Dr.  Parker  is  too  late  to  afford 
the  possibility  of  relief  in  more  than  one-fourth  of  all  the  cases.  Hence,  if  the 
indications  for  operating  justify  the  election  of  a  date  as  early  as  the  fifth  day, 
they  still  more  justify  the  choice  of  the  third  day.  The  result  has  shown  the 
wisdom  of  the  former  step,  and  the  evidence  here  presented  seems  not  only  to 
warrant,  but  to  demand  the  latter.  It  is  evident  that  the  operation  to  be  per- 
formed is  that  of  opening  the  abdominal  cavity.  It  is  therefore  unnecessary  to 
state  that  an  act  which  twent}^  years  ago  might  have  added  to  the  risks  of  the 
patient,  may  at  the  present  time,  when  properly  performed,  be  confidently 
expected  to  reduce  them  materiall}^  "  This  article,  like  Parker's  twenty  years 
before,  appeared  at  the  right  moment,  and  with  its  clear  elucidation  of  the 
relations  of  the  appendix  to  various  misunderstood  abdominal  diseases,  gave 
a  great  stimulus  to  more  aggressive  methods  in  abdominal  surgery. 

It  was  but  natural  that  surgeons  in  the  United  States  should  at  once  respond 
to  such  an  appeal,  and  we  actuall}'  find  that  most  of  the  reports  of  extir- 
pations of  the  appendix  in  the  next  few  years  came  from  American  pens.  The 
question  of  priority  involved  in  these  early  cases  has  been  the  occasion  of  much 
logomachy,  and  I  feel  that  I  am  treading  on  uncertain  and  difficult  ground  in 
approaching  it ;  I  can  only  declare  that  I  have  been  at  pains  to  ascertain  the 
exact  details  in  every  case  callmg  for  individual  mention. 

R.  J.  Hall,  of  New  York,  performed  the  first  operation  on  the  appendix  in  the 
United  States,  which  is  the  third  on  record,  in  May,  1886,  and  published  it  in  the 
following  month  in  the  Neiv  York  Medical  Journal.  The  patient,  a  boy  of  seven- 
teen, had  had  a  reducible  inguinal  hernia  since  childhood.  Two  weeks  before  his 
admission  to  the  Roosevelt  Hospital  he  began  to  suffer  from  obstipation,  and  for 
the  entire  period  had  no  passage  from  the  bowels.  Three  days  before  admission 
the  hernia  became  irreducible,  and  since  that  time  he  had  vomited  persistently 
and  was  apparently  in  collapse.  There  was  constant  severe  pain  and  tender- 
ness over  the  whole  rather  retracted  abdomen,  and  the  hernial  sac  was  swollen, 
red,  and  intensely  painful.  The  right  scrotal  and  inguinal  region  was  occupied 
by  a  pear-shaped  swelling  about  eight  inches  long,  about  the  size  of  two  fists 
at  its  lower  end;  the  skin  over  the  sac  was  congested  and  semi-fluctuating, 
but  not  tense  nor  tj^mpanitic.  A  probable  diagnosis  of  strangulated  hernia 
was  made,  and  an  operation  performed  at  once ;  the  incision,  about  three-fourths 
of  an  inch  long,  extended  down  to  the  neck  of  the  hernial  sac,  which  was  opened, 
when  there  escaped  from  the  peritoneal  cavity  a  pint  of  fetid  sero-pus.  Behind  the 
sac  lay  the  swollen  and  edematous  spermatic  cord,  while  just  outside  the  external 
ring  on  the  posterior  wall  was  found  a  solid,  cylindrical  mass  covered  with  a 
greenish,  diphtheritic  exudate.    The  tunica  vaginalis  was  moderately  distended 
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with  fluid  and  at  the  most  dependent  part  of  the  scrotum  was  what  appeared  to 
be  a  normal  testicle.  Closer  examination  showed  that  this  was  the  vermiform 
appendix,  curled  upon  itself  and  so  thickened  near  its  cecal  attachment  as  to 
resemble  a  solid  tumor  about  the  size  of  a  testicle;  near  its  base  there  was  a 
small  oval  perforation.  The  appendix  was  ligated  above  this  opening  with 
catgut,  freed  from  its  adhesions,  and  removed.  The  stump  was  disinfected  with 
a  strong  bichloride  solution  (1  :1000),  but  not  sutured.  The  original  incision 
was  then  prolonged  upward  about  three  inches,  and  the  hand  with  the  forearm 
inserted,  so  as  to  explore  the  abdominal  cavity  thoroughh'.  The  fresh  adhesions 
were  broken  up,  a  number  of  large  pus  cavities  emptied,  and  a  large  amount 
of  sero-pus  scooped  out  of  the  true  pelvis.  After  cleansing  the  peritoneum  a 
rubber  drain  eight  inches  long  was  inserted.  The  patient's  condition  at  the  end 
of  the  operation  was  very  bad,  but  he  began  to  impro^-e  at  once,  and  made  an 
excellent  recovery.  Hall  remarks:  "While  laparotomy  for  suppurative  peri- 
tonitis has  now  been  successfully  performed  so  often  that  single  cases  scarcely 
attract  attention,  the  number  of  successful  cases  done  for  perforation  is  still 
extremely  small.  In  a  somewhat  hasty  search,  I  have  been  unable 
to  find  an  3^  case  of  perforati^'e  peritonitis  due  to 
ulceration  of  the  vermiform  appendix,  successfully 
treated  by  laparotomy  and  resection  of  the  appen- 
dix itself."  This  claim,  if  the  qualifications  are  borne  in  mind,  seems  to 
be  fully  justified,  for  Kronlein's  case,  it  will  be  remembered,  did  not  recover,  and 
that  of  Symonds  was  not  performed  for  perforative  peritonitis,  nor  did  he  resect 
the  appendix.  Hall's  operation  was  undertaken  for  the  relief  of  an  incarcerated 
strangulated  hernia,  and  the  lesion  of  the  appendix  was  discovered  incidentally, 
so  that  while  the  first  to  succeed  in  extirpating  a  perforated  appendix,  it  5''et 
remains  for  us  to  discover  who  executed  with  intention  the  first  successful  opera- 
tion for  disease  in  that  organ. 

To  Thomas  G.  Morton,  of  Philadelphia,  belongs  the  credit  of  the  first  suc- 
cessful operation  for  the  removal  of  the  appendix,  deliberately  undertaken  with 
an  alternative  diagnosis  of  disease  in  the  organ.  The  date  was  April  27,  1887,  and 
the  report  of  the  case  is  in  the  Transactions  of  the  College  of  Surgeons  of  Phil- 
adelphia for  the  same  year.  The  patient,  a  man  of  twenty-six,  had  been  subject 
to  repeated  attacks  of  abdominal  pain  during  the  four  years  previous  to  the 
illness  in  question.  He  consulted  Dr.  Frank  Woodbury,  of  Philadelphia,  on 
April  20th,  complaining  of  a  cold.  The  previous  day,  while  driving,  he  had 
had  a  violent  attack  of  abdominal  pain  lasting  some  hours,  by  which  he  was 
still  prostrated  when  he  appeared  in  Dr.  Woodbury's  office.  During  the  next 
few  days  he  grew  steadily  worse,  and  the  pain  in  the  abdomen  increased,  accom- 
panied by  nausea  and  vomiting,  while  the  bowels  were  somewhat  relaxed. 
On  examining  the  abdomen,  a  point  of  greatest  tenderness  was  found  midway 
between  the  umbilicus  and  the  middle  of  Poupart's  ligament,  where  a  resistant 
mass  which  did  not  cause  severe  pain  could  be  made  out  on  pressui'e.  A 
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diagnosis  of  probable  perityphlitis  was  made  by  Dr.  Woodbury  and  Dr.  J.  C. 
Wilson,  and  Dr.  Morton  was  summoned  in  consultation  to  consider  the  question 
of  operation.  By  his  advice,  this  was  immediately  undertaken,  although  the 
patient  was  extremely  ill.  Dr.  Morton  made  an  incision  directly  over  the 
swelling,  and  when  the  deep  muscles  were  found  infiltrated  with  pus,  this  was 
extended  until  it  was  ten  inches  in  length.  The  peritoneum  was  opened,  and 
a  free  flow  of  pus  with  a  fecal  odor  followed.  In  the  abscess  cavity,  near  the 
appendix,  was  a  concretion  the  size  of  a  cherry-stone.  The  appendix  itself  was 
greatly  swollen  and  had  a  perforating  ulcer  extending  around  its  circumference. 
A  silk  ligature  was  applied  close  to  the  cecum,  and  another  at  the  terminal  por- 
tion of  the  appendix ;  the  intervening  portion,  which  comprised  almost  the  whole 
of  the  organ,  was  then  removed,  together  with  a  large  piece  of  omentum  that 
projected  into  the  abscess  cavity,  whose  walls  were  curetted  and  douched  with 
hot  water  at  110°  F.  The  peritoneal  cavity  was  also  douched  until  cleared  of 
pus,  and  a  drainage-tube  carried  into  the  lowest  part  of  the  pelvic  basin.  The 
patient  began  to  improve  at  once  and  made  a  rapid  recovery. 

I  have  abstracted  this  account  from  the  original  publication,  supplementing 
it  with  details  furnished  me  in  a  personal  communication  by  Dr.  Woodbury, 
from  whom  I  also  learn  that  the  patient  is  still  living,  engaged  in  active  and 
successful  business. 

I  turn  here  for  a  moment  to  the  question  of  priority  raised  some  five  years 
later  by  Sir  Frederick  Treves.  The  Philadelphia  Medical  News  of  August  6, 
1892,  contained  an  editorial  giving  Morton  the  credit  of  first  seeking  out  and 
removing  the  ulcerated  appendix,  and  suggesting  that  the  procedure  might  well 
be  called  "Morton's  operation."  This  attracted  the  notice  of  Sir  Frederick 
Treves,  and  elicited  the  following  letter,  in  the  issue  for  November  5,  1892 : 

"I  have  just  read  with  interest  a  leading  article  in  the  Medical  Neivs  for 
August  6  on  the  matter  of  operative  treatment  of  the  vermiform  appendix. 
The  fact  that  I  live  in  a  remote  island,  and  further  that  a  holiday  of  two  months 
has  taken  me  away  from  the  haunts  of  books,  must  explain  this  tardy  allusion 
to  that  paper. 

"The  article  discusses  the  origin  of  the  operation  for  removing  the  vermiform 
appendix,  and  it  is  stated  that  to  Dr.  Thomas  G.  Morton  belongs  the  credit 
of  first  devising  this  procedure;  the  suggestion  is  also  made  that  the  operation 
should  be  called  'Morton's  operation,'  and  it  is  asserted  that  Morton's  opera- 
tion embodies  one  of  the  most  important  and  radical  advances  of  modern 
surgery.  Dr.  Morton  thus  becomes  the  founder  of  what  will,  I  suppose,  be  known 
as  'Appendiceal  Surgery,'  should  the  present  love  for  ridiculous  terms  survive. 

"I  gather  that  Dr.  Morton's  first  operation  was  performed  in  1888,  and  was 
reported  in  the  Philadelphia  County  Society's  Transactions  for  that  year.  The 
nature  of  the  transaction  is  not  stated.    Who  first  excised  the  appendix  some 

musty  and  forgotten  tome  will  no  doubt  reveal  in  course  of  time  In 

1886  a  patient  with  relapsing  typhlitis  came  under  my  care  at  the  London 
Hospital,  and  after  due  consideration,  I  proposed  to  'deliberately  seek  for  and 
remove  his  appendix. '    I  operated  on  him  during  a  period  of  apparent  health,  on 
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February  16,  1887,  and  was  able  to  correct  the  distortion  of  the  appendix  without 
removing  it.  He  made  a  perfect  recovery.  On  September  19,  1887,  I  brought 
the  matter  before  the  Royal  Medical  and  Chirurgical  Society.  The  paper  was 
read  in  February,  1888.  I  advised  the  treatment  of  selected  cases  of  relapsing 
typhlitis  by  the  dehberate  removal  of  the  offending  appendix  during  a  quiescent 
period.  The  proposal  was  not  well  received.  In  due  course,  however,  an 
exuberant  reaction  took  place,  and  of  late  appendices  have  been  removed  with 
a  needless  and  illogical  recklessness  which  has  brought  this  little  branch  of  sur- 
gery into  well-merited  disrepute. 

"Discussions  on  questions  of  priority  constitute  the  most  pitiable  and  petty 
items  in  the  literature  of  medicine.  The  object  of  this  letter  is  merely  to  bring 
up  from  oblivion  an  unpretending  paper  which  lies  buried  in  the  annals  of 
an  ancient  society. 

"  Believe  me  to  remain,  yours  faithfully, 

"Frederick  Treves." 

As  a  matter  of  fact,  neither  Morton  nor  Treves  is  entitled  to  the  distinction 
of  first  removing  the  appendix,  since  Kronlein,  as  I  have  shown,  made  the 
diagnosis  and  performed  the  operation  in  February,  1884,  and  published  the 
account  in  1886.  Morton's  operation  was  performed  on  April  19,  1887,  and 
pubhshed  in  the  Transactions  of  the  College  of  Physicians  and  Surgeons  of 
Philadelphia  for  1887.  Treves 's  operation,  "the  correction  of  a  distortion  of 
the  appendix,"  was  performed  on  February  16,  1887,  but  not  published  until 
the  year  1888,  in  the  Transactions  of  the  Medico-Chirurgical  Societj'.  An}' 
claim  to  priority  in  medicine  or  surgery  always  rests  by  the  consent  of  the  pro- 
fession not  upon  date  of  performance,  but  upon  date  of  publication.  Reflec- 
tion will  only  confirm  this  dictum  by  showing  that  the  printed  word  is,  after 
all,  the  only  possible  arbiter  which  can  be  generally  appealed  to  and  accepted 
when  disputes  arise.  Moreover,  in  the  particular  case  in  hand,  the  operations 
done,  although  having  the  same  organ  in  view,  were  essentially  different — one 
was  purely  orthopedic  and  the  other  exsective;  it  is  the  difference  between  a 
plastic  operation  upon  a  limb  and  an  amputation;  therefore,  in  view  of  this 
fact  alone,  no  conflicting  claims  as  to  priority  can  be  raised. 

H.  B.  Sands,  of  New  York,  operated  for  disease  of  the  appendix,  after 
making  a  definite  diagnosis,  on  December  30,  1887,  and  published  the  case  on 
June  16,  1888.  Sands  had  for  some  time  taught  the  principles  he  here  put  into 
practice,  and  it  was  his  conviction  that  the  operation  he  reported  was  the  first 
successful  one  of  its  kind,  since  Hall's  case,  as  he  truly  observes,  was  accidental 
and  not  preconsidered ;  of  Morton's  case,  apparently,  he  had  not  heard. 

Sands 's  patient  was  a  young  man,  ill  for  some  daj^s  with  pain  in  the 
lower  abdomen,  accompanied  by  vomiting  in  the  first  stages.  There  were 
exquisite  tenderness  over  the  right  iliac  fossa  and  tympanites,  but  no  tumor. 
Dr.  Sands  made  a  diagnosis  of  acute  septic  peritonitis  caused  by  a  per- 
foration of  the  appendix,  and  advised  immediate  operation.  Dr.  S.  Baruch, 
who  saw  the  case,  was  in  favor  of  incising  above  Poupart's  ligament,  as  for 
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perityphlitic  abscess,  to  try  to  evacuate  the  pus  without  opening  the  peri- 
toneum. Sands,  however,  confident  that  the  patient  had  an  acute  septic 
peritonitis,  and  that  opening  the  abdomen  alone  could  effect  a  cure,  pre- 
ferred a  vertical  incision  over  the  caput  coli,  giving  free  access  to  the 
diseased  parts  and  allowing  thorough  work.  At  the  operation,  forty-eight 
hours  after  onset  of  the  attack,  a  vertical  incision  four  inches  long  was 
made,  beginning  at  a  point  about  half  an  inch  above  the  middle  of  Poupart's 
ligament  and  ending  about  the  same  distance  below  the  level  of  the  umbilicus. 
This  was  afterward  lengthened  three-fourths  of  an  inch  below.  The  parietal 
and  adjacent  visceral  peritoneum  was  found  covered  with  pus  and  recent  lymph. 
In  the  iliac  fossa,  a  fecal  concretion  lay  free  in  the  peritoneum  below  the  cecum, 
and  a  similar  one  had  partly  escaped  from  the  opening  at  the  base  of  the  appen- 
dix. The  margins  of  this  opening  were  slightly  trimmed  with  scissors  and 
brought  together  with  three  silk  sutures.  The  diseased  parts  were  then  irrigated 
with  warm  water,  and  syringed  with  half  a  pint  of  a  solution  of  warm  bichloride 
of  mercury  (1  :1000).  The  upper  part  of  the  abdominal  wound  was  closed  and 
the  lower  part  left  open  and  packed  with  iodoform  gauze.  Immediate  improve- 
ment followed  and  the  patient  recovered.  Sands  says:  "I  diagnos- 
ticated the  case  as  one  of  acute  septic  peritonitis 
caused  by  perforation  of  the  vermiform  appendix, 
and  advised  an  immediate  resort  to  laparotomy," 
and  his  estimate  of  his  accomplishment  is  thus  briefl}^  expressed:  "I  am 
acquainted  with  no  case  like  mine  in  which  a  perforative  peritonitis,  due  to 
disease  of  the  appendix,  has  been  diagnosticated,  and  treated  by  laparotomy 
with  a  favorable  result.  " 

Sands 's  article,  one  of  the  best  on  the  subject,  deserves  careful  consideration 
from  the  medical  historian.  Dr.  T.  W.  Harvey,  of  Orange,  New  Jersey,  an  early 
student  of  Dr.  Sands,  informs  me  that  he  inculcated  the  surgical  treatment 
of  disease  of  the  appendix  for  some  time  before  the  appearance  of  this  paper. 

We  have  now  traced  the  history  of  our  subject  through  the  successive  stages 
of  its  evolution,  from  the  first  discovery  of  a  lesion  in  1759  down  to  the  time  of 
Fitz  in  1886,  who  secured  recognition  for  its  diseases  as  a  distinct  class  by 
themselves,  banishing  the  older  misleading  terms  typhlitis  and  perityphlitis. 
We  have  furthermore  witnessed  the  earliest  efforts  of  the  surgeon,  at  first  timidly 
opening  a  few  abscesses  (the  classical  procedure)  and  then  gradually  growing 
bold  enough  to  take  the  important  step  of  making  the  incision  before  the 
detection  of  fluctuation  (Hancock,  Willard  Parker).  We  then  found  a  few  sur- 
geons, endowed  with  a  courage  born  of  the  newly  inaugurated  antiseptic  regime, 
venturing  to  open  the  peritoneum  and  to  straighten  out  a  kink  (Treves),  or  to 
trim  off  the  edges  of  a  fistula  in  the  appendix  (Sands),  and,  at  last,  to  remove 
the  entire  organ  (Kronlein,  Morton,  Sands). 

It  now  remains  to  note  briefly  the  growing  boldness  of  surgeons  the  world 
over,  but  especially  in  America,  in  opening  the  abdomen  and  removing  the  diseased 
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appendix,  tracing  at  the  same  time,  in  brief  outline,  the  development  of  the 
special  technic  of  the  new  operation.  Upon  the  technic,  howe^'er,  I  shall  not 
dwell  at  length,  since  it  deals  with  the  most  modern  phase  of  the  subject  and 
would  involve  repetition  further  on  (see  Chapter  XXV). 

Doubt  dissipated,  and  the  flood-gates  once  thrown  open,  the  healing  waters 
swept  in  like  a  torrent,  carrying  the  beneficent  influences  from  land  to  land,  at 
first  through  the  greater  centres  of  learning,  and  then  spreading  more  slowly 
out  even  to  the  remotest  hamlets,  until  to-day  we  may  almost  say  that  no  other 
surgical  affection  is  so  well  understood  nor  so  well  treated  as  this,  the  bane  and 
the  opprobrium  of  the  profession  but  a  generation  ago.  In  the  United  States, 
which  holds  a  leading  position  in  the  prompt  recognition  of  the  exact  nature  of 
this  one-time  obscure  malady,  as  well  as  in  the  adoption  of  the  aggressive 
therapeutic  regime  necessary  for  its  relief,  we  look  back  upon  such  a  galaxy  of 
names  as  Senn,  Weir,  McBurney,  Worcester,  Marcy,  Fowler,  Mynter,  Richard- 
son, and  many  others  who  deserve  mention,  and  would  receive  it  in  a  more 
extended  work. 

The  farther  evolution  of  the  subject  consists  in  the  development  of  technic, 
from  the  crude  simple  ligation  and  amputation  to  the  various  highly  specialized 
and  often  purely  individual  procedures  now  in  use.  One  of  the  first  steps  in 
the  advance  was  the  sterilization  of  the  stump  of  the  amputated  appendix,  and 
its  protection  with  a  little  cuff  of  peritoneum  left  for  the  purpose;  then  it  was 
ligated  and  depressed  into  the  cecum,  while  the  adjacent  surfaces  of  the  cecum 
were  drawn  over  it  and  stitched;  then  came  the  amputation  flush  with  the 
cecum  with  the  suture  of  the  opened  bowel ;  next  the  inversion  of  the  stump,  or 
even  of  the  entire  unopened  appendix;  and,  lastly,  we  find  the  cauter}^  or  the 
cautery  clamp  employed  to  sterilize  and  seal  the  stump  before  bmying  it  in  the 
cecum. 

The  first  step  in  the  improvement  of  the  technic  was  suggested  by  Treves 
(Med.  and  Chir.  Trans.,  Lond.,  1888,  p.  172),  as  follows:  "In  the  majority  of 
cases  it  would  probably  be  wiser  to  remove  the  appendix.  If  this  is  done,  as 
much  care  must  be  taken  to  close  the  divided  end  of  the  tube  as  would  be  taken 
to  close  a  hole  in  the  small  intestine.  A  mere  ligature  would  not  suffice.  Two 
suttires  would  bring  the  mucous  membrane  together,  and  the  peritoneum  should 
be  adjusted  over  this  line  of  union  by  several  points  of  Lembert's  suture." 
Treves  was  shortly  after  able  to  put  his  method  into  practice  {Lancet,  1889, 
vol.  i,  p.  267).  "The  appendix,"  he  says,  "was  clamped  close  to  the  cecum, 
and  divided  about  half  an  inch  from  that  intestine.  It  should  not  be  secured 
by  a  simple  ligature.  The  mucous  membrane  was  united  by  a  number  of  very 
fine  sutures,  then  the  divided  walls  of  the  process  were  brought  together  b}''  a 
second  row  of  sutures.  It  is  practically  impossible  to  bring  the  serous  coats 
together. " 

N.  Senn,  in  the  same  year,  recommended  and  employed  the  same  improve- 
ment in  technic,  for  the  first  time  in  the  United  States,  where  he  affirms  that: 
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"It  is  of  the  greatest  practical  importance  to  recognize  the  exact  condition  in 
time,  and  to  anticipate  the  dangerous  and  only  too  often  fatal  complication 
by  removing  permanentl)^  the  source  of  danger,  which  can  be  done  at  this  time 
with  comparative  ease  and  almost  perfect  safety  by  the  extirpation  of  the 
appendix."  With  his  well-known  surgical  insight,  he  adds:  "The  appendix 
was  ligated  near  the  cecum  with  a  silk  ligature,  and  amputated  about  a  quarter 
of  an  inch  below  the  point  of  ligation.  The  lumen  of  the  appendix  was  quite 
small,  but  as  it  was  more  than  probable  that  it  communicated  with  the  cecum, 
I  deemed  it  necessary  to  prevent  the  possibility  of  a  subsequent  perforation  from 
cutting  through  of  the  ligature  by  covering  the  stump  with  peritoneum.  The 
stump  was  disinfected,  dusted  with  iodoform,  and  buried  by  stitching  the  peri- 
toneum from  each  side  over  it  by  a  number  of  stitches  of  the  continued  suture. 
The  cecum  was  now  returned,  and  the  wound  closed  by  suturing  the  peritoneum 
with  catgut,  while  the  external  sutures  of  silk  were  passed  down  to,  but  not 
through,  the  peritoneum."  He  follows  this  statement  with  an  excellent 
exposition  of  the  reasons  for  such  an  accurate  closure  of  the  stump,  the  first 
definite,  decided,  and  clearly  reasoned  statement  upon  this  most  important  head. 
Then  with  the  confidence  begotten  of  such  a  perfected  technic,  he  justly  adds: 
"Drainage  in  such  cases  is  unnecessar}-,  and  should 
be  dispensed  with." 

C.  McBuRNEY,  in  1889,  deals  with  the  same  subject  in  an  article  which  must 
ever  deserve  to  be  ranked  as  one  of  the  classics  in  the  surgical  history  of  America. 
So  admirable  and  so  clear  are  his  views  as  to  the  proper  surgical  treatment  of 
appendicitis  that  the  experience  of  fourteen  3'ears  has  not  brought  any  radical 
or  important  changes  in  his  methods.  The  value  of  the  memoir  is  such  that 
to  do  it  justice  I  nuist  quote  somewhat  fully.  After  a  just  tribute  to  the  memor}^ 
of  Sands,  whom  McBurney  had  assisted  "in  a  number  of  successful  operations 
for  the  removal  of  the  appendix  at  an  early  stage  of  the  disease,"  he  asks: 
"How  man}^  cases  of  localized  peritonitis  or  perityphlitis  arise  from  impaction 
of  feces  in  the  cecum?  ....  Is  there  a  single  observation  brought  from 
the  dead-house  or  from  the  operating  table  to  support  this  idea?"  He  then 
emphaticalh'  declares  that  a  peritonitis  localized  in  the  neighborhood  of  the 
cecum  "may  with  rare  exceptions  be  attributed  to  an  inflammation  of  the 

vermiform  appendix  in  some  one  of  its  numerous  stages  I  must, 

therefore,  prefer  to  use  the  term  inflammation  of  the  appendix  or  appendicitis, 
and  give  up,  once  and  for  all,  the  terms  perityphlitis,  paratyphlitis,  and  extra- 
peritoneal abscess,  as  misleading  and  not  valuable  except  in  explanation  of 
secondary  pathological  lesions. " 

McBurney  then  demonstrates,  in  full  harmony  with  an  admirable  paper 
by  Weir  in  the  same  year,  that  abscesses  formed  in  the  appendix  around  the 
cecum  are  always  primarily  extraperitoneal;  he  says:  "The  peritoneum  may 
be  pushed  back  and  the  abscess  incised  deep  in  the  iliac  fossa  by  a  roundabout 
and  unsurgical  method,  but  when  incised  the  peritoneum  will  be  cut."  Weir 
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had  already  shown  this  same  fact  in  his  analysis  of  100  autopsies,  in  not  one  of 
which  did  the  abscess  originate  in  the  extraperitoneal  tissue. 

In  the  early  operations  for  which  McBurney  was  entering  so  earnest  a  plea, 
he  declares  that  he  had  "found  a  condition  of  the  mucous  membrane  in  its 
surroundings,  varying  from  a  mild  catarrh  of  the  mucous  membrane,  accom- 
panied by  infiltration  and  thickening  of  the  submucous  and  other  tissues,  to 
the  state  of  complete  gangrene  of  the  surrounding  organs." 

He  further  states  that  "the  pathological  condition  of  the  appendix  as  com- 
pared with  the  symptoms  in  my  own  cases  most  positively  show  that  one  can- 
not with  accuracy  determine  from  the  symptoms  the  extent  and  severit)"  of  the 
disease."  Any  advance  in  knowledge  must  be  by  early  operations,  for  "by 
autopsies  we  cannot  learn  very  much  more  in  this  direction,  if  we  may  judge 
by  the  length  of  time  it  required  to  learn  the  important  fact  that  abscesses 
originating  in  the  appendix  are  almost  invariably  intraperitoneal."  He 
notes  the  varying  value  of  the  symptom  pain,  citing  "one  patient  who  died  on 
the  third  day  from  violent  septic  peritonitis  from  perforation,  but  complained 
of  comparatively  little  pain  even  when  the  iliac  fossa  was  firmly  compressed." 

As  to  the  location  of  the  pain  as  a  significant  factor  in  making  a  diagnosis 
of  appendicitis,  the  value  of  the  "McBurney  point"  is  now  so  universally 
known  that  it  is  most  interesting  to  read  the  first  statements  of  the  author 
relative  to  this  matter:  "The  exact  locality  of  the  greatest  sensitiveness  to 
pressure  had  seemed  to  me  to  be  usuall}^  one  of  importance.  ^A'hate"\'er  may 
be  the  position  of  the  healthj'  appendices  found  in  the  dead-house — and  I  am 
well  aware  that  its  position  when  inflamed  varies  greatly — I  have  found  in  all 
of  my  operations  that  it  la}^  either  thickened,  shortened,  or  adherent,  very  close 
to  its  point  of  attachment  to  the  cecum.  This,  of  course,  must,  in  early  stages 
of  the  disease,  determine  the  seat  of  greatest  pain  on  pressure.  And  I  believe 
that  in  every  case  the  seat  of  greatest  pain,  determined  by  the  pressure  of  one 
finger,  has  been  very  exactly  between  an  inch  and  a  half  and  two  inches  from 
the  anterior  spinous  process  of  the  ilium  on  a  straight  line  drawn  from  that 
process  to  the  umbilicus.  This  may  appear  to  be  an  affectation  of  accuracy, 
but,  so  far  as  my  experience  goes,  the  observation  is  correct." 

In  urging  an  early  operation,  he  says:  "The  truth  is  that,  in  the  earh' 
stage,  no  accurate  diagnosis  can  be  made  as  to  whether  the  appendix  is  per- 
forated or  not,  excepting  in  thos-e  cases  where  comparatively  mild  s^miptoms 
suddenl)^  become  much  aggravated,  when  perforation  or  the  rupture  of  an 
abscess  may  be  inferred. "    "There  is  no  reason  to  think,  however,  that  diagnosis 

from  sjmiptoms  alone  will  ever  reach  that  perfection  I  hope  that 

I  may  never  again  go  every  day  to  visit  a  threatening  case,  waiting  bashfully 
for  the  authoritj^  of  a  clearh^  defined  peritonitis  before  I  dare  take  action." 
The  conclusion  of  the  whole  matter  is  "if  it  can  be  shown  by  future  experience 
with  improved  methods  of  operation,  and  with  more  perfect  antiseptic  precau- 
tions, that  the  exploratory  incision  for  inspection  of  the  diseased  appendix  is 
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much  more  free  from  danger  than  the  expectant  treatment,  then  there  could 
be  but  one  answer  to  the  question:  What  is  the  best  treatment? " 

In  the  course  of  this  article,  McBurney  relates  the  case  of  a  young  lady  who 
had  no  less  than  twelve  attacks  of  perityphlitis  within  a  year,  where  "the 
operation  was  done  during  a  period  of  complete  health,  and  after  careful  con- 
sideration, to  prevent  recurrence."  He  also  adds,  in  the  midst  of  a  series  of 
other  cases,  the  description  of  one  which  he  says  "is,  I  believe,  the  first 
recorded  case  where  an  acutely  inflamed  a  p  p  e  n  d  i  x 
has  been  removed  full  of  pus." 

His  method  of  removal  was  to  tie  off  the  appendix  with  silk  or  catgut  and 
to  cut  it  away;  he  then  carefully  disinfected  the  stump,  scraping  its  interior, 
and  applying  a  1 : 1000  bichloride  solution  and  rubl^ing  in  iodoform.  In  a 
bad  case  he  used  the  fine  point  of  a  cautery  to  disinfect  the  stump.  He  thought 
it  was  unnecessary  to  sew  the  peritoneum  over  the  stump,  and  concluded  the 
operation  by  inserting  a  drainage-tube  into  the  wound. 

A.  Worcester,  of  Waltham,  Mass.,  in  1892  began  a  series  of  admirably 
clear  presentations  of  our  subject  which  must  have  exercised  a  decided  in- 
fluence on  contemporary  surgical  thought. 

He  begins  his  writing  with  the  declaration  that  "there  is  onh^  one  logical 
treatment  of  the  disease,  namel}',  the  excision  of  the  diseased  organ  as  soon 
as  the  diagnosis  is  made,"  and  he  adds  that  he  is  "too  timid  to 
take  the  responsibility  of  the  risk  that  there  a  1  w  a  }'  s 
is  in  delaying  to  e  ^'  a  c  u  a  t  e  an  internal  abscess,  and 
a  cake  in  the  right  iliac  fossa,  tender  to  pressure,  in 
a  patient  e  e  n  s  1  i  g  h  1 1  f  e  e  r  i  s  h  ,  means  an  abscess." 
When,  on  one  occasion,  an  operation  was  delayed  by  the  family  of  the  patient, 
he  declares:  "  In  a  similar  case,  I  should  not  now  consent  to  share  with  the 
family  the  responsibility  of  delay." 

In  conclusion,  AVorcester  gives  us  the  following  summar}^  expressed  in  the 
language  of  emphatic  conviction:  "(1)  Appendicitis  is  an  inflammation  of  a 
useless  organ,  dangerously  situated.  (2)  At  the  beginning  of  an  attack  it  is 
not  possil^le  to  determine  whether  it  will  prove  of  the  harmless  or  of  the  dangerous 
kind.  (3)  The  diagnosis  is  easy  in  comparison  with  the  task  of  diagnosticating 
the  seat  of  any  acute  inflammation.  (4)  At  the  beginning  of  an  attack,  the 
excision  of  the  appendix  is  an  eas}^  and  a  perfectl}^  safe  operation.  (5)  If 
so  treated,  all  complications  and  all  subsequent  attacks  are  avoided.  (6)  In 
view  of  the  results  already  obtained  by  following  this  treatment,  no  other 
treatment  is  worthy  of  consideration." 

G.  R.  Fowler,  in  1894,  gave  a  clear  illustrated  description  of  the  method 
of  burying  the  stump  of  the  appendix  in  the  cecum. 

Dawbarn,  in  1895,  described  the  complete  inversion  of  the  amputated 
appendix  into  the  cecum. 

Edebohls,  in  1895,  adopted  the  plan  of  inverting  the  entire  unopened 
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appendix  into  the  bowel,  closing  the  dimpled  orifice  at  the  base  in  the  cecum, 
and  leaving  the  inverted  organ  to  slough  oft"  and  pass  out  b}'  the  rectum. 

J.  B.  Deaver,  in  1897,  amputated  the  entire  imopened  appendix,  cutting 
it  ofi^  flush  with  the  cecum,  and  then  suturing  the  womid  as  any  other  in  the 
intestine. 

Skene,  in  1898,  introduced  the  crushing  electro-cauter}'  forceps. 

Following  Porter,  Cabot,  and  Marcy,  of  Boston,  who  were  active  in  the 
propaganda  of  the  new  idea  that  had  come  to  the  surgical  world,  came  one 
of  its  greatest  exponents,  Maurice  H.  Richardson,  who  in  1898  was  able 
with  G.  W.  Brewster  to  present  as  many  as  151  cases  operated  upon  "in  the 
interval "  between  the  dates  August,  1894,  and  February,  1898,  without  a  single 
death,  in  an  article  "Appendicitis;  remarks  based  upon  a 
personal  experience  of  757  cases;  including  151 
consecutive  cases  operated  upon  'in  the  inter^-al.'" 

In  Great  Britain  the  names  of  Duckworth,  of  Lockavood,  and  of  Haavkins 
deserve  mention,  together  with  that  of  Treves,  as  writers  who  have  contributed 
to  our  knowledge  of  the  appendix  in  health  and  disease. 

France  claims  such  eminent  authorities  as  Roux,  Talajion,  Jalaguier, 
and  Tuffier. 

In  Germany  characteristically  scientific  work  has  been  done  by  Sonnen- 
BURG,  Riedel,  Krogius,  and  Lenzmann. 

In  concluding  this  brief  enumeration,  I  must  not  omit  the  name  of  the 
great  Scandinavian  surgeon,  Lennander,  of  Upsala,  whose  writings  show  the 
most  scientific  extensive  comprehension  of  the  subject  in  all  its  phases. 
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EMBRYOLOGY  OF  THE  VERMIFORM  APPENDIX.    DIFFERENTIATION  BETWEEN 
THE  APPENDIX  AND  THE  CECUM.    COMPARATIVE  ANATOMY. 

THE  EMBRYOLOGY  OF  THE  VERMIFORM  APPENDIX. 

The  anatomical  structure  as  well  as  the  topography  of  the  vermiform  ap- 
pendix and  the  adjacent  portions  of  the  intestinal  tract  in  the  adult  present 
so  many  deviations  from  the  normal  that  it  is  difficult  to  arrive  at  an  under- 
standing of  their  different  perplexing  variations.  These  difficulties  become 
reduced  to  a  minimum,  however,  by  a  study  of  the  embryology  of  the  por- 
tions of  intestine  concerned.  A  brief  description  of  the  origin  and 
development  of  the  vermiform  appendix  will,  therefore,  be  given,  based  on 
an  investigation  of  fifty-four  human  embryos  from  the  private  collections  of 
Prof.  F.  P.  Mall  and  Mr.  Max  BrGdel. 

A  glance  at  the  embryological  life  of  the  appendix  reveals  it  to  be  morpho- 
logically as  well  as  structuralh^  merely  a  portion  of  the  general  cecal  pouch 
which  has  remained  in  an  early  stage  of  development. 

At  the  end  of  the  first  month  of  intrauterine  life  the  intestinal  canal 
is  in  the  form  of  a  small  loop  protruding  into  the  umbilical  cord,  and  for  the 
sake  of  convenience  a  cranial  and  a  caudal  portion  or  limb  msij  be  spoken  of. 
The  caudal  hmb  lies  to  the  left  of,  and  usuall}^  a  little  higher  than,  the  cranial 
(Fig.  1). 

The  cecum  arises  from  the  outer  and  somewhat  posterior  side  of  the  caudal 
limb  of  the  intestinal  loop.  It  is  visible  during  the  fifth  fetal  week  as 
a  slight  elevation  or  swelling,  a  short  distance  from  the  most  anterior  portion 
of  the  loop  (Figs.  1  and  28).  During  the  sixth  week  the  intestinal  loop 
lengthens  out,  the  cecal  protuberance  having  increased  in  size,  and  a  very 
slight  differentiation  in  calibre  between  the  large  and  small  intestines  having 
become  apparent  (Fig.  1). 

Between  the  sixth  and  seventh  weeks  the  small  intestine  in- 
creases in  length,  forming  a  number  of  loops  and  contortions,  which  lie  within 
the  cord,  to  the  right,  partly  in  front  of  and  partly  below  and  behind  the  budding 
cecum  (Figs.  2,  3,  and  4).  The  latter  is  now  a  rounded  or  conical  projection 
with  a  broad  base,  extending  about  0.5  mm.  from  the  main  tube.  The  large 
intestine  does  not  increase  in  length  in  the  same  proportion  as  the  small 
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intestine,  but  remains  of  very  nearly  the  same  size  until  it  begins  to  rotate 
about  the  small  intestine. 

The  Transient  Vermiform  Appendix  (Figs.  4,  5,  and  28). — Between  the 
seventh  and  eighth  weeks  a  minute  process  is  almost  invariablj'' 
found  at  the  tip  of  the  cecum.  It  appears  at  the  inner  or  iliac  side  of  the 
cecal  extremity,  in  the  form  of  a  delicate  bud  or  prolongation  of  the  cecum, 
very  much  resembling  a  beginning  appendix.  It  is  visible  to  the  naked 
eye,  and  has  a  length  of  from  one  to  four  or  five  times  its  breadth.  Tlie 


Fig.  1. — Human  Embryo.  Six  Weeks.  Mag.  SJ.  (Mall.) 
This  figure  represent.s  the  lateral  and  anterior  aspects  of  the  same  embryo  with  the  umbilical  cord  cut  open 
to  show  the  loop  of  intestine  protruding  into  it.  The  loop  is  composed  of  two  limbs:  (1)  the  cranial,  coming 
from  the  stomach,  and  (2)  the  caudal,  descending  toward  the  cloaca.  At  the  point  where  they  leave  and  enter 
the  body,  the  caudal  limb  lies  slightly  above  and  to  the  left  of  the  cranial  This  condition  is  more  plainly  seen 
in  the  left  diagram.  The  small  budding  cecum  may  be  seen  on  the  lateral  side  of  the  caudal  limb  at  about  one- 
third  the  distance  from  its  most  anterior  point.  Its  position  marks  the  division  between  small  and  large  intestines. 

relation  of  its  position  and  size  to  the  position  and  size  of  the  cecum  some- 
times presents  a  striking  similarity  to  the  same  relations  between  the  adult 
appendix  and  cecum,  for  which  reason  this  bud  might  at  first  be  regarded  as 
the  true  "  Anlage^^  (first  indication)  of  the  subsequent  appendix.  Out  of  ten 
embrj^os  of  this  period  (six  and  a  half  to  eight  Aveeks)  the  process  was  readily 
seen  in  eight,  and  serial  sections  of  the  whole  ileocecal  region  were  made  of  six 
of  these.  Microscopic  examination  proves  this  structure  to  be  sometimes 
merely  an  aggregation  of  cells  at  the  tip  of  the  cecum  in  the  form  of  a  short 
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blunt  process.  In  other  cases  it  possesses  a  distinct  lumen,  continuous  with 
that  of  the  cecum  and  lined  by  the  same  epithelium  as  the  rest  of  the  intestine. 
This  form  of  the  cecum,  with  its  constricted  terminal  portion,  bears  a  striking 
resemblance  to  the  cecum  of  the  Mangabey  monkey ;  in  other  cases  the  process 
is  in  the  form  of  a  cylindrical  filament  having  no  lumen,  except,  possibly,  for 
a  short  distance  at  its  cecal  extremity.    In  one  case,  however,  the  lumen  was 


Fig.  2. — Lateral  View  of  Human  Embryo.  Seven 
Weeks.  (Mall.) 
The  small  intestine  has  increased  in  length,  forming 
several  convolutions  which  lie  within  the  cord  anterior 
to  and  below  the  budding  cecum.  The  latter  is  now  a 
rounded  or  conical  projection  extending  about  0.5  mm. 
from  the  main  tube.  The  caudal  limb  is  elevated  some- 
what more  above  the  cranial,  suggesting  the  subsequent 
rotation  of  the  intestine. 


Mag.  5. 

Fig.  3. — Same  Embryo  as  Fig.  2. 
Anterior  view  of  the  intestinal  loops  within  the 
cord. 


seen  to  extend  fully  half  the  length  of  the  appendage.  We  have  thus  a  form 
of  cecum  similar  to  that  found  in  the  gibbon.  This  peculiar  budding  process 
seems  to  be  of  an  atrophic  nature,  as  in  slightly  older  embryos  (seven  and  a  half 
to  eight  weeks)  it  appears  under  the  microscope  as  a  loose  and  irregular  chain 
of  cells.  The  picture  is  characteristic  of  a  structure  which  is  about  to  vanish. 
There  are  no  signs  of  its  broadening  out  to  form  the  future  appendix,  and  in 


58 


ANATOMY. 


all  the  cases  examined,  its  calibre  was  so  much  smaller  than  that  of  the  distal 
portion  of  the  cecum  or  true  appendix  as  to  render  untenable  the  view  that  it 
is  the  anlage  of  the  future  appendix.  During  the  life  of  this  transient  appendage, 
the  cecum,  while  equal  in  width  to  the  intestine,  increases  much  in  length. 
Its  growing  end  is  round  and  Ijlunt,  and  remains  so  during  the  entire  period 
of  its  growth.  The  peculiar  bud  at  its  tip  retains  its  original  size,  while  the 
cecum  continues  to  grow.  At  the  seven  and  a  half  weeks'  stage,  therefore,  a 
long  cecum  can  be  observed,  on  the  end  of  which  the  delicate  bud  is  still 
visible  (Fig.  28).  In  subsequent  stages  this  bud  is  seen  to  become  thinner,  and, 
finally,  to  disappear,  while  the  cecum  continues  to  grow  as  before,  the  entl  still 


keys;  as,  for  example,  the  Mangabey  monkey  or  the  gibbon. 

Between  the  seventh  and  eighth  weeks  the  cecum,  with  its  con- 
cavity facing  to  the  right,  increases  rapidly  in  length,  and,  as  was  said  above, 
the  formation  at  the  tip  disappears  (Fig.  28).  The  intestines  are  coiled  in  a 
round  mass  within  the  umbilical  cord,  occupying  its  proximal  portion.  Owing 
to  the  rapid  increase  in  length  of  the  small  intestine,  there  now  begins  a  rotation 
of  the  two  original  portions  or  limbs  of  the  loop  (cranial  and  caudal)  around 
each  other.  The  caudal  portion,  with  the  attached  cecum,  swings  a  short 
distance  around  to  the  left,  then  over  the  cranial  portion,  and  toward  the  right. 
In  so  doing,  the  cecum,  which  was  previously  concealed  beneath  the  coils  of 
small  intestine,  now  comes  to  lie  above  them  (Figs.  5  and  7). 


maintaining  its  blunt  shape. 
This  disappearance  of  the  bud 
seems  to  prove  that  it  never  be- 
comes utilized  in  the  promotion 
of  the  cecal  growth.  It  is  very 
common  in  embryonic  life  for 
structures  to  form  and  disap- 
pear, a  large  percentage  of  the 
embryonic  tissue  being  used  up 
in  this  manner. 


At  the  left  is  seen  the  embryo  in  natural  size,  20  mm. 
cervico-eoccygeal  measure.  A  discrepancy  in  size  between  this 
embryo  and  the  one  shown  in  the  preceding  figure  is  probably 
due  to  greater  contraction  in  hardening.  The  figure  at  the  right 
shows  the  coil  of  intestines  lying  within  the  opened  cord  and 
also  the  omphalo-mesenteric  vein  in  its  connection  with  the 
primitive  intestine.  At  the  left  of  the  intestinal  coil  may  be 
seen  the  cecum,  at  whose  inner  tip  is  now  visible  a  tiny  pro- 
jection, the  transient  appendix. 


L 


Fig.  4. — Human  Embryo.    Seven  Weeks.   (Mall,  No.  28.) 


The  structure  which  makes 
its  appearance  at  the  tip  of  the 
cecum,  and  vanishes  later  on, 
may  be  a  transient  A^ermiform 
appendix,  similar  to  other 
transient  structures  which  are 
formed  during  embr3'onic  life, 
or,  as  suggested  above,  it  may 
represent  a  stage  in  the  life- 
history  of  the  human  cecum, 
which  at  one  time  more  nearly 
resembled  that  of  certain  mon- 
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Fig.  5. — Human  Embryo.    Seven  and  a  Half  Weeks.    2.5  mm.  Cervico-coccygeal  Measure.  (Mall, 

No.  89.) 

The  small  intestine  has  increased  rapidly  in  length,  forming  a  large  mass  of  convolutions  which  in  greater 
part  lie  within  the  cord.  The  large  intestine  lies  almost  entirely  concealed  within  the  body,  but  the  elongated 
cecum,  with  its  minute  projection  at  the  tip,  may  be  seen  near  the  junction  of  the  cord  and  the  body,  lying 
cranial  to  the  rest  of  the  intestine. 


Fig.  6. — Human  Embryo.    Eight  Weeks.    32  mm.  Vertex-coccygeal  Measure.    (Mall,  No.  52.) 
This  figure  shows  the  last  stage  in  the  receding  of  the  intestinal  coils  from  the  cord  into  the  body.  The 
ileocecal  apparatus  lies  across  the  entrance,  while  a  small  loop  of  ileum  still  projects  into  the  cord. 
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The  differentiation  between  large  and  small  intestines  has  now  become 
more  marked,  and  the  cecum  may  show  a  slight  bulging  out  at  its  upper 
extremity,  which  is  thus  differentiated  from  its  lower  or  distal  portion,  the 
appendix  (Fig.  7).  Clado  says  there  is  no  differentiation  before  two  and  a 
half  months ;  other  authors  say  that  the  appendix  is  not  a  distinct  organ  until 
the  sixth  or  seventh  month.  My  investigations,  however,  demonstrate  that 
these  statements  are  erroneous. 

A  well-defined  mesappendix  provided  with  an  artery  may  be  found  at  this 
stage,  but  since  differentiation  is  as  yet  slight,  it  is  more  properly  the  posterior 
vascular  fold  of  the  cecum,  which  later  on,  as  differentiation  proceeds,  becomes 

the  mesappendix.  Toward  the  end 
of  the  seventh  week  the  in- 
testines begin  to  recede  into  the 
body,  their  entrance  being  accom- 
plished between  the  eighth  and 


Fig.  7. — Human  Embryo.    Eight  Weeks.    (Mall,  No.  202.) 

This  embryo  shows  the  intestines  mainly  outside  the 
body,  a  circumstance  probably  due  to  imperfect  development 
and  injury.  In  otlier  specimens  of  this  age  the  intestines 
have  almost  completely  receded  into  the  body-cavity.  (See 
Fig.  6.)  The  cecum  has  increased  considerably  in  length,  its 
proximal  portion  showing  a  slight  bulging  which  differenti- 
ates it  from  the  distal  portion  or  appendix.  This  marks  the 
beginning  of  the  primary  differentiation,  the  secondary 
differentiation  taking  place  near  or  at  the  time  of  birth. 
The  transient  appendix  at  the  tip  of  the  cecum,  visible 
during  the  seventh  week,  has  now  disappeared. 


Fig.  8. — Human  Embryo.  Nine  Weeks. 
5.  (Brodel,  No.  15.)  Natural  Size;  Ileo- 
cecal Apparatus  Enlarged  in  Small  Dia- 
gram. 

The  intestines  lie  now  entirely  within  the 
body  and  the  growth  of  the  ileum  has  forced  the 
cecum  and  appendix  upward  in  front  of  and  just 
below  the  duodenum.  The  liver  has  been  re- 
moved in  order  to  show  the  proximal  coils  of 
ileum.  The  cecum  and  colon  hang  entirely  free 
on  their  mesentery  and  present  anteriorly  the 
face  which  later  becomes  posterior.  The  appen- 
dix is  bent  back  upon  itself,  and  shows  a  slight 
differentiation  in  calibre  from  the  cecum. 


ninth  weeks  (Fig.  6) .  The  cecum  then  lies  near  the  umbilicus,  and 
the  entire  large  intestine  lies  wholl}^  to  the  left  of  the  median  line  (Fig.  7), 
owing  to  the  pressure  exerted  by  the  rapidl}^  growing  coils  of  the  small 
intestine.  The  rotation  of  the  intestinal  tube  continues,  and  the  colon, 
with  the  cecum  and  appendix,  is  pushed  upward'  in  front  of  the  duodenum, 
until  the3^  lie  just  beneath  the  liver  and  near  the  middle  line  (Figs.  S  and  9). 
The  variations  in  the  position  of  the  cecum  and  appendix  at  the  age  of  ten 
weeks  are  shown  in  Figs.  10  and  11.  Coils  of  small  intestine  shift  to  the  left 
and  take  the  place  previously  occupied  b}^  the  large  intestine.  At  two 
and  a  half  months  the  cecum  generally  lies  in  a  transverse  direc- 
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tion  on  the  right  side  of  the  body,  just  beneath  the  inferior  border  of  the  liver 
(Fig.  11).    At  tliis  period  of  intrauterine  Ufe  the  iUac  side  of  the  cecum  faces 


Fig.  9. — Human  Embryo.  Nine  to  Ten  Weeks. 
5.5  CM.  (Mall.) 
The  cecum  and  appendix  lie  near  the  middle  line, 
just  beneath  the  liver.  The  ileum  now  enters  the 
colon  from  the  left  and  from  below,  and  the  appendix 
is  bent  upon  itself  with  its  tip  pointing  upward.  The 
cecal  pouch  tapers  down  to  one-half  its  size  and  its 
distal  portion  may  now  be  considered  the  appendix. 
Coils  of  ileum  occupy  the  right  renal  region,  thus  pre- 
venting the  cecum  from  entering  the  same. 


Fig.  10. — Human  Embryo.     Ten  Weeks.    7.5  cm. 
(Brodel,  No.  18.) 
The  cecum  and  appendix  lie  near  the  middle 
line,  ju.st  beneath  the  liver.    The  differentiation  be- 
tween them  is  well  marked. 


f 


Fig,  11. — Human  Embryo.   Ten  Weeks.  (Brodel, 
No.  13.) 

The  cecum  and  appendix  have  moved  along  the 
edge  of  the  liver  toward  the  right,  and  lie  in  the  right 
hypochondriac  region.  Coils  of  ileum  intervene  be- 
tween them  and  the  kidney.  In  the  detail  at  the  left 
the  ileum  may  be  seen  to  enter  the  colon  from  below. 
The  face  which  the  ileocecal  apparatus  presents  to 
the  front  is  approximately  the  same  as  in  the  adult. 


Fig.  12. — Human  Embryo.  Eleven  Weeks.  Mag. 
li.  (Brodel,  No.  6.) 
The  cecum  hangs  on  a  very  free  and  movable 
mesentery,  above  and  mesial  to  the  ovary.  The 
whole  ileocecal  apparatus  assumes  a  position  near 
the  mid-line  of  the  body,  a  rather  exceptional  occur- 
rence. The  appendix  lies  curled  behind  the  ileocolic 
me.sentery.  The  greater  part  of  the  ileum  and  its 
mesentery  has  been  removed  to  show  the  appendix. 


downward,  its  tip  as  a  rule  pointing  to  the  left,  the  termination  of  the  ileum 
running  in  an  upward  direction  (Figs.  9  and  11).  There  is  no  ascending  colon 
as  yet,  the  tube  skirting  along  the  free  border  of  the  liver  in  an  oblique  direction, 
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from  right  to  left  across  the  duodenum,  under  the  stomach  to  the  splenic 
region,  where  it  curves  suddenly  down  to  form  the  descending  colon  CFig.  8). 

On  lifting  back  the  anterior  abdominal  wall  in  embryos  of  this  stage,  the 
appendix  usually  lies  in  full  view,  but  it  may  also  lie  coiled  behind  the  cecum 
or  parts  of  the  small  intestine.  The  large  intestine  still  maintains  the  integrity 
of  its  mesentery  and  can  be  moved  around  freely  within  certain  limits,  there 
being  no  fusion  whatever  with  any  portion  of  the  posterior  abdominal  wall. 
Between  the  age  of  three  and  four  months  the  cecum  occupies  the  subhepatic 
position,  immediately  anterior  to  the  right  kidney.  In  some  instances  there 
is  already  a  moderate  descent  of  the  cecum  noticeable,  and  consequently^  an 
indication  of  the  ascending  colon.    The  cecal  pouch  now  points  downward 


Fig.  13. — Human  Embryo.    Thirteen  Weeks.    ?.    (Brodel,  No.  14.) 
The  body  is  bent  somewhat  backward  in  order  to  show  the  cecum  and  appendi.x,  which  lie  anterior  to  the 
right  kidney  in  the  picture,  probably  a  little  lower  when  in  their  normal  position.    At  the  left  is  given  a  magni- 
fied view  of  the  ileocecal  region, 

and  the  ileum  enters  from  the  left  (Figs.  12,  13,  14,  15,  16,  17,  18,  20,  and  21). 
The  position  of  the  appendix  becomes  subject  to  many  variations.  The  retro- 
cecal type,  however,  seems  even  in  these  early  stages  to  be  the  most  frequent. 

Between  the  fourth  and  seventh  months  the  cecum  descends  from  its  sub- 
hepatic position  (Figs.  22,  23,  24,  and  26).  Sometimes  the  descent  is  not 
complete  until  the  time  of  birth  (Fig.  27).  The  descent  is  accomplished  by 
moving  somewhat  to  the  right  and  passing  downward  anterior  to  the  kidne}^, 
either  directly  in  front  of  it,  or  separated  from  it  by  several  coils  of  ileum.  The 
cecum  then  approaches  its  ultimate  position  in  the  right  iliac  fossa.  The 
revolution  of  the  colon  and  cecum  through  an  arc  of  180  degrees  around  their 
own  long  axis  produces  a  change  in  the  relative  position  of  the  ileum  and  colon 
as  compared  with  Fig.  10,  the  former  now  entering  the  latter  not  from  the 
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right,  but  from  the  left  and  from  below,  and  not  from  behind,  but  in  front 
(Figs.  14,  15,  and  17). 

The  fusion  of  the  mesocolon  with  the  posterior  abdominal  wall  cannot 
take  place  before  the  small  intestine  has 
passed  out  of  the  way,  which  occurs,  as  a 
rule,  much  later.  Different  authors  dis- 
agree as  to  the  exact  period  at  which  this 
downward  movement  of  the  cecum  begins. 
As  a  matter  of  fact,  there  is  a  great  deal 
of  variation  seen  in  different  fetuses,  be- 
cause in  some  the  rate  of  descent  is  re- 
tarded by  adhesions  which  form  between 
the  cecum  and  the  organs  passed  in  its 
descent  (Figs.  20,  23,  24,  and  26),  while 
in  others  no  obstacles  present  themselves 
(Figs.  13,  15,  17,  and  18).  Grohe  states 
that  the  cecum  with  its  appendix  lies  an- 
terior to  the  kidne}^  at  seven  months, 
but  we  have  seen  it  advanced  into  this 
position  as  early  as  three  months 
(Figs.  12,  13,  14,  and  16).  Clado  ex- 
amined two  infants  (still-born)  in  which 
the  cecum  was  still  situated  in  front  of 
the  kidney.    As  to  the  time  when  the 

cecum  and  appendix  have  completed  their  descent,  i.  e.,  when  they  have  reached 
their  final  position  in  the  right  iliac  fossa,  we  also  find  considerable  variation. 


Fig.  14. — Human  Embryo. 

(Brodel,  No. 
The  greater  portion  of  the  small  intestine 
has  been  removed,  leaving  the  me.senteric  ruffle  to 
indicate  its  position.  The  cecum  and  appendix 
have  advanced  to  a  position  in  front  of  the  right 
kidney,  the  iliac  coils  in  the  renal  region  having 
swung  over  to  the  left,  allowing  this  juxtaposi- 
tion. The  large  intestine  and  its  mesentery  have 
not  contracted  any  adhesions  so  far,  and,  owing 
to  the  beginning  downward  movement  of  the 
cecum,  there  is  now  an  ascending  colon  proper. 
The  appendix  is  almost  entirely  hidden  behind 
the  termination  of  the  ileum  and  its  mesentery, 
the  relation  of  the  ileum,  cecum,  and  appendix  to 
each  other  being  similar  to  that  in  the  adult,  ex- 
cept for  their  high  position.  The  small  diagram 
at  the  left  is  a  posterior  view  of  the  ileocecal 
region,  somewhat  magnified. 


Fig.  15. — Human  Embryo.    Three  Months.    (Brodel,  No.  11.) 
The  greater  portion  of  the  small  intestine  has  been  removed,  showing  the  ileocecal  apparatus  lying  anterior 
to  the  right  kidney.    The  small  diagram  at  the  left  represents  the  posterior  aspect  of  the  apparatus,  the  appendix 
being  quite  long  and  curled  around  the  cecum.    There  are  no  adhesions  between  the  colon  and  mesocolon  and 
the  posterior  abdominal  wall. 


If  not  retarded  by  adhesions,  the  cecum  may  arrive  in  the  fossa  as  early  as  the 
fourth  month,  but  it  is  usually  later  than  this  date.     Some  authors  say 
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it  is  not  until  the  time  of  birth  approaches  that  the  cecum  reaches  the  iUac 
fossa.  The  distance  between  the  right  lobe  of  the  liver  and  the  middle  of  the 
iliac  fossa  is  relatively  much  shorter  in  the  fetus  than  in  the  adult,  the  difference 
being  due  to  the  enormous  size  of  the  liver  and  the  relative  shortness  of  the 


Fig.  16. — Human  Embryo.  Three  Months.  Three  Times  Natural  Size.  (Brodel,  No.  I.) 
The  figure  represents  a  transverse  section  through  the  lower  half  of  the  body.  Just  beneath  the  left  kidney, 
at  the  extreme  right  of  the  section,  the  descending  colon  with  its  free  mesocolon  may  be  seen;  while  at  the  left 
of  the  picture  lies  the  ileocecal  portion  of  the  intestine,  the  appendix  being  curled  up  in  a  peritoneal  pocket  be- 
tween the  kidney  and  the  colon  with  its  mesentery.  Above  are  two  diagrams,  the  left  showing  the  region  of  the 
appendix  and  course  of  the  ileum  three  times  magnified,  while  the  right  sketch  is  an  outline  of  the  section  in 
natural  size. 

lumbar  vertebrae  in  the  fetus  (Figs.  24,  26,  and  27).  Therefore,  as  long  as  the 
iliac  fossa  remains  situated  so  close  to  the  liver,  the  ascending  colon  must  remain 
insignificant  in  length,  and  the  cecum  appear  lodged,  more  or  less,  in  the  sub- 
hepatic position.    As  soon  as  the  lumbar  region  grows  in  length,  the  cecum 
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Fig.  17. — Human  Embryo.  Fourteen  Weeks.  $.  12  cm.  (Brodel,  No.  9.) 
The  diagram  on  the  left  shows  the  organs  in  situ,  cecum  and  appendix  being  entirely  concealed  behind  loops 
of  intestine.  In  the  right-hand  picture  the  small  intestine  has  been  removed  to  show  the  topography  of  the 
large  intestine.  The  cecum  lies  anterior  to  the  right  kidney,  being  bordered  above  by  the  liver.  The  appendix 
rests  upon  the  rectum  and  its  mesentery,  the  rectum  and  sigmoid  flexure  being  abnormally  long  and  curled  up 
in  a  series  of  loops,  the  most  distal  of  which  reaches  to  the  lower  pole  of  the  right  kidney.  The  differentiation  in 
calibre  between  the  cecum  and  the  appendix  has  become  more  marked,  the  cecum  having  increased  in  size  with 
the  rest  of  the  body,  while  the  appendix  lags  behind  in  development. 


Fig.  18. — Human  Embryo.    Three  to  Four  Months.    Natural  Size.    (Brodel,  No.  7.) 
The  lower  half  of  the  abdominal  wall  has  been  stretched  downward  somewhat  to  disclose  the  cecum  and  ap- 
pendix.   These  have  now  descended  below  the  edge  of  the  liver,  almost  to  their  ultimate  position  in  the  right 
iliac  fossa.     The  differentiation  between  cecum  and  appendix  is  marked,  the  latter  curving,  in  a  worm-like 
manner,  anterior  to  the  ileum  and  cecum. 
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Fig.  19. — Human  Fetus.    Four  Months.    $.    (Brodel,  II.) 
On  opening  the  abdominal  cavity  in  the  manner  shown  in  this  figure,  the  cecum  is  visible  at  the  left  of  the 
picture,  but  the  appendix  remains  hidden  behind  the  folds  of  intestine.    The  next  figure  illustrates  the  same 
embryo  with  most  of  the  ileum  removed. 


Fig.  20. — Human  Fetus.  Four  Months. 
Same  as  the  preceding  figure,  a  large  portion  of  the  intestine  having  been  removed.  The  cecum  and  appen- 
dix lie  anterior  to  the  right  kidney,  the  ascending  colon,  cecum,  and  the  terminal  portion  of  the  appendix  having 
already  become  firmly  adherent  to  the  po.sterior  abdominal  wall  before  their  final  descent  into  the  right  iliac  fossa. 
For  the  sake  of  clearness  the  adhesions  have  been  somewhat  emphasized.  The  difTerentiation  between  the  cecum 
and  the  appendix  is  not  abrupt,  the  cecum  showing  no  particular  distention.  The  point  where  it  makes  its  first 
turn  upward  marks  the  beginning  of  the  appendix.  The  latter  is  free  with  the  exception  of  its  distal  fourth, 
where  the  mesappendix  is  short  and  soon  continuous  with  the  peritoneum  of  the  po.sterior  abdominal  wall.  On 
account  of  the  adhesions,  any  subsequent  descent  of  the  cecum  to  fill  the  iliac  fos.sa  would  have  to  take  place  in  its 
anterior  portion,  causing  a  retrocecal  position  of  the  appendix.  The  mesappendix  is  seen  to  join  the  posterior 
abdominal  wall  close  to  the  ovarian  vessels,  a  minute  peritoneal  fold  connecting  the  two.  This  is  the  first 
stage  in  the  formation  of  the  appendico-ovarian  ligament.  It  must  be  remembered,  however,  that  only  few  fetuses 
show  this  structure. 
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descends  with  the  more  capacious  iliac  fossa,  and  the  ascending  colon  increases 
in  extent. 

On  the  other  hand,  the  cecum  may  never  reach  this  position,  if,  during  its 
descent  the  ileocecal  apparatus,  or  any  portion  of  it  becomes  adherent  to  neigh- 
boring organs,  such  as  the  kidney,  the  gall-bladder,  or  the  duodenum.  Treves 
reports  two  cases  of  adults  in  which  the  cecum  and  appendix  were  still  situated 
just  beneath  the  liver,  having  become  adherent  before  descent  took  place. 


Fig.  21. — Human  Fetus.    Four  Months.  Mag.  3.    (Brodel,  IIL) 

The  figure  represents  the  lower  right-hand  corner  of  the  abdominal  cavity,  the  ileum  having  been  removed 
with  the  exception  of  its  terminal  portion.  The  ascending  colon  is  very  short,  the  cecum  lying  not  far  beneath 
the  liver  in  the  right  hypochondriac  region.  The  cecum  shows  signs  of  beginning  sacculation,  which,  however, 
as  a  rule  takes  place  much  later.  The  pro.ximal  portion  of  the  appendix  is  directed  obliquely  upward  behind  the 
termination  of  the  ileum;  it  then  bends  backward  upon  itself,  makes  another  turn,  and  curves  up  over  the  ileum, 
following  the  free  edge  of  the  ileocolic  fold.  Should  the  tip  of  the  appendix  contract  adhesions  in  this  position, 
the  subsequent  .sagging  down  of  the  intestine  might  cause  strangulation. 

Concerning  this  descent  and  adhesions  see  section  on  "The  Position  of  the 
Appendix,"  Chap.  VI,  p.  IIS. 

G.  S.  Huntington  has  worked  out  the  development  of  the  primitive 
coils  of  intestine  in  their  relation  to  the  cecum  and  appendix.  He  divides 
the  embryonic  coils  of  the  small  intestine  into  three  main  groups :  I,  the  prox- 
imal (or  jejunal)  set  of  convolutions,  occupying  the  upper  and  left  part  of  the 
abdominal  cavity;  II,  the  distal  for  ileal)  division  of  the  small  intestinal  con- 
volutions, lying  to  the  right  of,  and  in  the  earlier  stages  behind,  the  cecum; 
and  III,  the  convolution  connecting  these  two  portions  of  the  small  intestine 
which  occupy  the  lower  part  of  the  abdominal  cavity. 
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Fig.  22. — Human  Fetus.    Four  to  Five  Months,    cf.    19  cm.    (Brodel,  IV.) 
This  figure  represents  the  appendix  and  other  organs  in  situ,  just  after  opening  up  the  body-cavity.  Only 
the  termination  of  the  appendi.x  is  visible,  and  a  small  portion  of  the  cecum  may  be  seen  above  it. 


Fio.  23. — Same  as  the  Preceding  Figure,  Most  of  the  Small  Intestine  Having  Been  Removed. 
The  cecum  lies  not  far  beneath  the  edge  of  the  hver,  the  ascending  portion  of  the  colon  being  short  and  of 
rather  large  calibie.  For  a  short  distance  it  is  adherent  to  the  lateral  body-wall,  and  the  entire  cecum,  as  well  as 
the  pro.ximal  third  of  the  appendix,  are  also  bound  down  by  adhesions  to  their  posterior  surfaces.  Whether  these 
latter  adhesions  are  the  result  of  a  localized  peritonitis,  or  whether  they  are  part  of  the  usual  peritoneal  adhesions, 
we  were  not  able  to  decide.  The  distal  two-thirds  of  the  appendix,  however,  remain  quite  free,  the  tip  pointing 
in  an  outward  direction.  Therefore,  in  this  case  the  cecum  and  appendix  have  become  adherent  before  reaching 
their  final  position  in  the  right  iliac  fossa.  The  adult  position  of  the  appendix  would  have  been  retrocecal  and 
partially  extraperitoneal.    Again,  there  are  adhesions  from  the  appendix  to  the  spermatic  vessels. 
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Fig.  24. — Human  Fetus.    Five  Months,    c?-    Mag.  1^.     (Brodel,  V.) 


The  figure  shows  a  somewhat  lateral  view  of  the  abdominal  viscera  in  situ.  The  cecum  and  appendix  lie  at 
the  left  of  the  picture  just  beneath  the  liver.  The  cecum  presents  the  typical  funnel-shaped  appearance  character- 
istic of  the  fetus,  its  ape.x  being  directed  downward.  The  anterior  longitudinal  muscular  band  is  faintly  visible 
e.xtending  up  and  down  its  anterior  surface.  At  the  point  where  the  cecum  ends  and  the  appendix  begins,  the 
latter  makes  a  sharp  turn  upward  and  to  the  left;  after  being  hidden  for  a  short  distance  behind  a  coil  of  small 
intestine  it  reappears  and  passes  upward  along  the  e.xternal  border  of  the  cecum.  Only  the  uppermost  portion 
of  the  cecum  is  adherent,  its  remaining  portion,  as  well  as  the  entire  appendix,  being  free.  The  ileum,  however, 
is  closely  adherent  for  the  space  of  a  centimetre  or  more  near  its  termination.     (See  Fig.  25.) 


i 


Fig.  25. — Appendix  Region  of  Fetus  Shown  in  Preceding  Figure.    Mag.  H. 
The  entire  appendix  is  now  visible,  and  the  extent  of  the  adhesions  along  the  ascending  colon,  upper  portion  of 
the  cecum,  and  along  the  most  lateral  limb  of  the  loop  of  small  intestine,  can  be  more  clearly  seen. 
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It  is  the  distal  or  ileal  group  of  convolutions  which  affect  in  some  measure 
the  disposition  of  the  cecum  and  appendix.  At  first  these  coils  lie  behind 
as  well  as  to  the  right  of  the  cecum,  whose  apex,  together  with  the  appendix, 
is  frequently  embedded  among  them.  With  the  continued  growth  of  the  small 
intestine  the  cecum  is  pushed  further  upward  and  to  the  right;  while  at  the 
same  time  the  terminal  ileal  coils  pass  downward  and  to  the  left,  from  a  retro- 


FiG.  26. — Human  Fetus. — Six  to  Seven  Months.  Natural  Size.    (Bhodel,  VI.) 

The  ileum  has  been  for  the  most  part  removed,  exposing  the  large  intestine,  which  is  very  much  convoluted 
owing  to  the  relative  shortness  between  liver  and  pelvis.  The  transverse  colon  is  in  part  covered  by  the  growing 
omentum.  At  the  left  of  the  picture  lie  the  cecum  and  appendix,  which  have  not  yet  completed  their  descent 
into  the  right  iliac  fossa.  The  cecum  and  beginning  portion  of  the  colon  are  free  from  adhesions  along  their  pos- 
terior .surfaces,  but  the  posterior  fourth  of  the  appendix  is  bound  down  by  adhesions  which  pass  from  it,  over  the 
spermatic  vessels,  and  become  lost  on  the  posterior  parietal  peritoneum.  The  remainder  of  the  appendix  is  free 
and  lies  curled  beneath  the  cecum. 

cecal  into  a  subcecal  position,  thus  permitting  a  direct  apposition  of  the  cecum 
to  the  dorsal  parietal  (prerenal)  peritoneum. 

We  see,  therefore,  that  the  position  and  form  of  the  adult  cecum  and  ap- 
pendix depend  largely  upon  the  time  during  their  development  at  which  they 
come  into  contact  with  the  posterior  abdominal  wall.  If  coils  of  intestine 
remain  interposed  between  them  during  the  descent  of  the  ileocecal  portion. 
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it  may  reach  the  right  ihac  fossa  without  having  contracted  any  adhesions. 
This  gives  a  comparatively  free  cecum  and  pendant  appendix.  If,  however, 
the  coils  of  ileum  are  early  displaced,  and  the  cecum  and  appendix  come  into 
early  contact  with  the  posterior  abdominal  wall,  that  is,  at  a  time  before  or 
during  their  descent,  the  posterior  surface  of  the  cecum  is  apt  to  fuse  at  a  com- 
paratively high  level  with  the  abdominal  wall,  and  any  further  descent  is,  as  a 
rule,  accompanied  by  a  rotation  of  the  cecum  to  the  left  or  the  median  line  of 
the  body.  The  appendix,  if  not  individually  adherent,  follows  this  movement. 
The  appendico-cecal  junction  becomes  shifted  during  this  rotation  in  an  upward 


-Fig.  27. — New-born  Babe.  Natural  Size. 
This  figure  shows  the  lower  right-hand  portion  of  the  abdominal  cavity,  with  the  cecum  lying  in  the  right  iliac 
fossa,  the  ileum  having  been  drawn  aside.  The  appendix  is  coiled  in  an  S-shaped  manner  behind  the  ileum  and 
colon,  and  partly  concealed  by  them.  When  it  again  becomes  visible,  it  lies  beneath  the  liver  in  front  of  the  right 
kidney,  while  the  tip  rests  upon  the  colon.  Owing  to  the  large  liver  and  shortness  of  the  lumbar  region,  the  ascend- 
ing colon  has  not  yet  had  a  chance  to  develop.  Both  the  cecum  and  appendix  are  entirely  free  along  their  whole 
extent.  Note  the  beginning  sacculation  of  the  large  intestine  in  contradistinction  to  the  round  tube  of  the  previous 
stages. 

and  posterior  direction,  the  appendix  itself  pointing  in  varying  ways,  upward, 
downward,  outward,  or  toward  the  spleen,  according  to  the  length  of  its  mesen- 
tery. 

DIFFERENTIATION  BETWEEN  APPENDIX  AND  CECUM. 

The  embryology  of  the  appendix  teaches  us  that  it  is  a  retrogressive  organ ; 
i.  e.,  in  the  human  being  it  does  not  maintain  the  degree  of  development  it 
reached  in  the  fetus.  We  are  therefore  compelled  to  regard  the  appendix  as 
merely  the  distal  portion  of  the  original  cecum. 
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Figs.  28,  29,  30,  and  31  are 
a  complete  series  of  ceca,  be- 
ginning with  the  earliest  indica- 
tion of  its  formation  (five  weeks) 
and  ending  with  the  adult  form, 
all  drawn  on  the  same  scale.  To 
the  figures  are  added  measiu'e- 
ments  of  the  calibres  of  the  in- 
dividual portions  of  the  ileocolic 
apparatus.  Up  to  the  age  of 
twelve  weeks,  enlargements  of 
ten  times  natural  size  are  given ; 
later  stages  are  drawn  natural 
size. 

This  series  demonstrates  that 
the  differentiation  occm-s  in  two 
distinct  stages,  a  primary,  be- 
ginning at  about  the  eighth 
week  of  embryonic  life,  and  a 
secondary,  making  its  appear- 
ance at  birth. 

Beginning  with  the  primitiA'e 
form,  we  find  that  from  the 
fifth  week  up  to  the 
seventh  week  the  cecum 
is  of  the  same  width  as  the  rest 
of  the  intestine.  Its  length  in- 
creases dming  this  period  con- 
siderabl}',  and  ma}'  at  se^'en 
weeks  amount  to  from  seven  to 
eight  times  its  thickness. 

The  primary  differentiation 
into  a  larger  proximal  pouch 


Fig.  28. — The  Development  of  the  Appen- 
dix FROM  THE  Age  of  Five  to  Seven 
Weeks. 

The  intestine  has  been  drawn  in  the  posi- 
tion occupied  in  the  adult,  i.  e.,  colon  above, 
ileum  approaching  it  from  below  and  from  the 
left.  Note  the  position  of  the  transient  ver- 
miform appendix  at  the  tip  of  the  cecum. 
The  cecum  grows  in  length,  the  transient 
appendage  disappears,  and  the  subsequent 
appendix  is  produced  by  a  relative  narrowing- 
down  of  the  distal  portion  of  the  cecum.  The 
diameters  of  the  ileum,  colon,  and  cecum  (ap- 
pendix) are  given  in  millimetres. 
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Fig.  29.— The  Develop- 
ment of  the  Appen- 
dix    BETWEEN  THE 

Ages  of  Eight  and 
Twelve  Weeks. 
The  distal  portion  of 
the  cecum  is  narrower 
than  the  proximal  pouch, 
the  differentiation  begin- 
ning at  the  eight-weeks 
stage  (primary  differenti- 
ation). We  have  now  to 
deal  with  an  appendix. 
The  variations  in  the  posi- 
tion of  the  appendix  are 
few,  the  pendant  type 
predominating. 


and  smaller  distal  Natural 
portion  begins  ^'^^ 
generall)^  after  the 
transient  process 
at  the  cecal  tip 
has  disappeared. 
While  this  differ- 
entiation varies  in 
different  embryos, 
like  many  other 
features  of  this 
variable  organ,  it 
generally  takes 
place  at  the  age  of 
between  seven 
and  eight 
weeks. 

At  eight 
weeks  we  first 
begin  to  observe 
a  decrease  in 
thickness  of  the 
distal  portion  of 
the  cecum  as  com- 
pared with  the 
rest  of  the  intes- 
tine. It  is  found 
to  be  between 
two-thirds  and 
one-half  the  width 
of  the  colon.  The 
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diminution  in  calibre  may  be  sudden  or 
gradual,  i.  e.,  funnel-shaped.  If  the  cecum 
forms  an  acute  angle  with  the  colon,  we 
notice  a  kink  at  the  junction  between  the 
wide  and  the  narrow  portions.  This  is 
most  probably  the  form  whicli  develops  in 
later  life  into  a  rounded  l:)ulging  cecum  with 
the  appendix  hidden  behind  the  ileocecal 
junction. 

From  nine  to  twelve  weeks 
the  ileocecal  apparatus  grows  in  size  with- 
out changing  the  relative  measurements  of 
its  constituents.  The  narrow  distal  por- 
tion of  the  cecum  is  still  about  one-half 
the  width  of  the  small  and  large  intestines, 
its  length  continuing  to  vary  between  six 
and  eight  times  its  thickness.  The  proxi- 
mal portion  of  the  cecum  becomes  now  the 
focus  of  interest,  in  so  far  as  it  bulges  out 
to  form  a  pouch  which  renders  it  consider- 
ably larger  in  calibre  than  the  ileum  and  the 
colon.  This  pouch  may  involve  a  portion 
of  the  colon,  but  is  usually  confined  to  the 
region  of  the  ileocolic  junction. 

From  the  age  of  three  months 
up  to  six  months  the  differenti- 
ation between  the  cecal  pouch  and  its 
narrowing  distal  extremity,  the  appendix, 
becomes  more  and  more  pronounced. 
While  the  ileum  becomes  slightlj^  smaller 


Fig.  30. — The  Development  of  the  Appendix  between 
THE  Ages  of  Three  and  Seven  Months. 
From  now  on,  the  stages  are  represented  natural  size. 
As  the  appendix  grows,  its  position  becomes  subject  to  many 
irregularities,  most  of  which  are  traceable  to  mechanical  in- 
fluences exerted  by  the  mesappendix  and  adhesions  with  the 
posterior  abdominal  wall. 


Fig.  31. — The  Development  of  the  Appendix  from  the 
New-born  to  the  Addlt  Stage. 
The  sacculations  of  the  large  intestine  are  beginning  to 
appear,  causing  a  still  greater  discrepancy  between  the  di- 
ameters of  the  appendix  and  cecum  (secondary  differenti- 
ation). The  third  figure  on  this  plate  shows  a  persistence 
of  the  fetal  type,  i.  e.,  a  funnel-shaped  junction  between 
the  cecum  and  appendix. 


Fig.  30. 


iural  size 


jvlewborn 


Child  3 months 


Fig.  31, 
75 


SECONDARY  DIFFERENTIATION. 


77 


than  the  colon,  the  appendix  decreases  rapidly  in  thickness  as  compared 
with  the  colon,  and  at  the  sixth  month  it  is  only  about  one-third  the 
width  of  the  large  intestine.  Owing  to  this  decrease  in  thickness,  the  length 
of  the  appendix  must  now  necessarily  appear  more  considerable;  and  we 
find  that  it  varies  between  ten  and  eighteen  times  its  width.  The  diagram 
illustrating  the  relation  of  the  parts  between  six  and  seven  months 
represents  the  arrangement  existing,  except  for  individual  differences,  up 
to  term.  The  colon  is  somewhat  larger  than  the  ileum,  perfectly  cylindrical  and 
regular,  and  resembles  the  small  intestine  in  form.  There  are  no  pouches 
and  no  isolated  longitudinal  muscular  bands,  as  in  the  adult  large  intestine. 
The  longitudinal  coat  is  of  equal  thickness  all  around  the  colon,  cecum,  and 
appendix.    The  latter  is  about  one-fourth  the  thickness  of  the  large  intestine. 

About  the  time  of  birth  a  ftecondary  differentiation  of  the  appendix  from  the 
cecum  takes  place,  producing  changes  in  the  latter  which  give  rise  to  the  char- 
acteristic sacculation  of  the  large  intestine  in  general,  and  of  the  cecum  espe- 
cially. It  is  significant  that  this  sacculation  makes  its  first  appearance  just 
at  the  time  when  intestinal  contents  begin  to  enter  through  the  ileocecal  junc- 
tion. The  walls  of  the  cecum  and  colon  are  in  this  manner  subjected  to  a 
pressure  from  within  which  causes  the  longitudinal  muscular  coat  to  separate 
into  three  bundles,  between  which  the  inner  coats  bulge  out  in  pouches,  pro- 
ducing, in  a  sense,  hernial  protrusions  covered  b}^  circular  muscle.  The  trans- 
verse furrows  between  the  pouches  are  due  to  the  constricting  influence  of  the 
larger  vessels.  There  are  a  few  thin  longitudinal  fibres  left  to  cover  the 
pouches,  but  the  great  bulk  remains  in  the  longitudinal  bands.  The  sepa- 
ration of  the  longitudinal  muscle  does  not  involve  the  appendix,  and  so  we  find 
the  three  bands  converging  toward  the  root  of  the  appendix,  in  order  to 
become  continuous  with  its  longitudinal  muscular  coat. 

We  know  that  the  peristaltic  contractions  of  the  colon  in  a  distal  direction 
are  in  certain  intervals  interrupted  by  a  reversed  contraction,  which  might  be 
considered  as  the  cause  of  the  greater  distention  of  the  cecal  pouch  as  compared 
with  the  colon  (Cannon). 

Between  the  distention  of  the  cecum  and  colon  in  the  newborn  and  adult 
there  is  noticeable  a  steady  increase,  and  if  we  compare  the  width  of  the  ap- 
pendix with  that  of  the  cecum  in  the  different  ages  concerned,  we  find  that  it 
amounts  in  the  newborn  to  one-third  to  one-fourth  the  cecal  diameter, 
while  in  the  eight-months-old  child  it  is  one-fourth  to  one- 
fifth  ;  at  eight  years  it  is  one-sixth  to  one-seventh ;  and  in  the 
adult,  about  one-eighth. 

COMPARATIVE  ANATOMY. 

From  the  standpoint  of  comparative  anatomy  the  appendix  vermiformis 
must  be  regarded  as  an  undeveloped  cecum.    If  the  appendix  in  the  human 
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subject  were  expanded  to  the  size  of  the  caput  coh,  the  whole  diverticulum 
would  closely  resemble  the  ceca  of  many  mammalia.  If,  on  the  other  hand, 
in  a  long  mammalian  cecum  the  distal  portion  had  not  developed  in  proportion 
to  the  rest,  a  cecum  and  appendix  would  then  be  produced  which  would  com- 
pare with  the  like  named  parts  in  the  human  subject. 

We  must  therefore  consider  the  entire  cecal  apparatus  from  a  comparative 
standpoint,  in  order  to  understand  the  special  significance  of  the  human  vermi- 
form appendix. 

The  entire  alimentary  canal  of  all  vertebrates  is  found  to  respond  with  great 
readiness  in  its  structure  to  variations  in  functional  demand.  The  kind  and 
quantity  of  the  food  habitually  taken,  and  the  rate  of  the  tissue  metabolism — 
whether  rapid,  as  in  warm-blooded  animals,  or  slow,  as  in  cold-blooded  ones — 
are  some  of  the  chief  factors  which  influence  the  morphology  of  the  alimentary 
canal. 

The  changes  in  anatomical  structure  in  response  to  phj'siological  demand 
are  most  marked  in  the  region  of  the  ileocolic  junction  where  the  cecum  and 
appendix  form. 

As  Huntington  points  out,  all  the  varieties  of  cecal  apparatus  met  with 
in  different  species  can  be  traced  to  one  common  primitive  type,  from  which 
they  have  all  developed  in  accordance  with  var3'ing  conditions  of  alimentation. 
A  few  principal  structural  types  derived  from  this  common  primitive  type 
include  all  the  various  forms  of  cecum.  "All  of  the  main  types  of  ileocolic 
junction  are  found  within  a  very  Hmited  zoological  range,  as  within  the  confines 
of  a  single  order.  *  *  *  The  members  of  these  zoological  groups,  while 
united  by  certain  common  anatomical  characters,  such  as  the  reproductive 
system  and  dentition,  differ  widel}^  in  habit  and  in  the  kind  and  quantity  of 
the  food  normally  taken.  These  differences  in  the  method  of  nutrition  have 
impressed  their  influence  on  the  structure  of  the  alimentary  canal  and  have  led 
to  the  evolution  of  varying  and  divergent  types  of  ileocolic  junction."  No  re- 
liable classification  of  the  vertebrate  groups  therefore  can  be  made  from  the 
character  of  the  cecum  and  appendix. 

The  function  of  the  cecal  apparatus  is  as  follows: 

It  increases  the  extent  of  the  intestinal  mucous  surface  for  secretion  and 
absorption,  and  prolongs  the  period  during  which  the  contents  of  the  canal 
are  retained  for  digestion  and  absorption.  The  cecal  pouch  acts  as  a  reservoir 
in  which  partly  digested  substances,  mixed  with  the  secretion  of  the  small 
intestine,  are  retained  for  a  longer  or  shorter  time  in  order  that  the  process  of 
absorption  may  be  completed. 

Among  the  Herbivora,  e.  g.,  the  Ungulates  and  Rodents,  whose  food  con- 
tains a  comparatively  small  amount  of  nutriment  in  proportion  to  its  bulk 
and  requires  a  longer  time  to  digest,  we  find  the  most  complicated  and  highly 
developed  cecal  apparatus;  while  in  carnivorous  animals,  whose  food  is  con- 
centrated, easily  and  rapidly  digested,  and  contains  little  non-nutritive  material, 
the  cecum  appears  as  a  reduced  or  even  rudimentary  organ. 
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Beginning  with  the  lower  orders,  we  find  in  fishes,  Dipnoi,  and  Amphibia 
an  imdifi'erentiated  intestinal  tract;  i.e.,  no  distinction  between  small  and 
large  intestine,  and  therefore  no  ileocecal  valve.  The  differentiation  between 
mid-gut  and  hind-gut  is  marked  in  some  species  by  a  circular  constriction. 
In  many  reptiles,  however,  especialh^  in  Saurians,  an  ileocolic  valve  and  cecum 
are  present.  The  cecum  is  simple,  is  saitl  to  lack  glands,  and  merely  acts  as  a 
temporary  receptacle  for  certain  rejected  foods.  Among  birds  the  cecum  is 
found  in  all  but  a  few  families.  It  has  advanced  somewhat  in  function,  for  a 
marked  change  is  noticed  in  the  food  on  passing  from  the  middle  to  the  end 
portion  of  the  intestine,  due  to  the  presence  of  two  large  l)lind  pouches  or  ceca 
situated  at  this  point. 

Gegenbauer  says  that  these  two  ceca  have  developed  from  an  originally 
single  one.  The  ceca  in  different  birds  vary  greatly  in  size  and  length.  They 
may  be  in  the  form  of  short  appendages,  or  of  enormous  blind  pouches  exceeding 
the  main  intestine  in  length.  Their  purpose  is  to  increase  the  extent  of  the 
mucous  surface.  The  longest  ceca  are  found  in  vegetable-eating  birds.  In  birds 
of  great  locomotive  power,  which  take  daily  fiights  and  make  annual  migrations, 
the  increased  energy  in  the  animal  and  vital  functions  is  applied  also  to  the 
work  of  digestion,  and  a  simpler  intestinal  canal,  with  small  or  no  ceca,  suffices 
for  the  purpose.  But  in  those  species  where  the  process  of  digestion  is  slow, 
an  additional  complexity  of  the  alimentary  canal  is  required  for  the  purpose 
of  retaining  the  chyme  somewhat  longer  in  its  passage.  The  enlarged  ceca 
of  such  birds  afford  the  requisite  amount  of  mucous  surface.  The  cecum  acts, 
therefore,  as  a  second  stomach  for  the  purpose  of  holding  the  food  longer,  and 
thus  extracting  from  it  a  fuller  amount  of  nutriment.  Those  birds  which  can 
obtain  their  food  easily  and  in  ample  quantities  do  not  require  as  long  ceca 
as  those  which  have  more  difficulty  in  this  respect. 

Birds  which  swallow  stones  and  other  foreign  bodies  to  aid  in  the  digestion 
of  their  food  require  a  free  passage  for  these  through  the  intestinal  canal,  which 
is,  therefore,  generally  short  and  of  uniform  diameter.  In  order  to  extract  a 
greater  quantity  of  chyle  from  the  food,  it  is  detained  for  a  time  in  two  large 
ceca  which  communicate  with  the  intestines  hy  orifices  too  small  to  admit 
pebbles  or  undigested  seeds.  The  food  mixes  here  with  the  cecal  secretions, 
and  the  due  proportion  of  nutriment  is  extracted. 

There  is  a  definite  relationship  between  the  length  of  the  cecum  and  that 
of  the  large  or  end-intestine,  a  long  end-intestine  corresponding  to  a  long  cecum, 
and  vice  versa. 

Almost  all  mammalia  are  provided  with  a  cecum,  a  single  organ  which 
varies  both  in  form  and  size.  The  size  bears  an  important  relation  to  the  kind 
of  nourishment ;  meat-eating  or  carnivorous  animals  possess  a  small  and  simple 
cecum,  or  none  at  all,  while  in  herbivorous  animals  it  is  large  and  may  even 
exceed  the  length  of  the  body.  Among  those  animals  which  have  a  mixed 
diet,  such  as  many  rodents,  the  wombat,  apes,  and  man,  a  part  of  the  cecum 
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undergoes  a  more  or  less  marked  retrogressive  change,  so  that  it  remains  as  a 
thin,  worm-Uke  process  attached  to  the  otherwise  well-developed  cecal  pouch. 
This  condition  points  to  a  time  when  the  appendix  and  cecum  were  of  the 
same  size,  a  retrogressive  change  having  taken  place,  due  to  changed  nutritive 
conditions.  That  this  time  does  not  lie  xevy  far  back  from  man  is  indicated 
by  the  fact  that  the  entire  blind  pouch  of  the  fetus  and  new-born  possesses  a 
relatively  large  size  to  that  of  the  adult  (Grohe). 

The  arrangement  of  the  stomach  also  influences  the  size  of  the  cecum.  In 
single-hoofed  animals  with  a  single  stomach,  the  cecum  is  better  developed 
than  in  split-hoofed  animals,  which  chew  their  food  twice,  and  which  are 
provided  with  more  than  one  stomach. 

Grohe  examined  the  cecal  secretion  of  an  ass  and  demonstrated  the  presence 
of  an  active  digesting  substance,  especially  for  all^uminous  and  starchy  food. 

The  various  types  of  the  ileocolic  region  and  of  the  cecum  in  the  vertebrates 
are  comprehensively  described  and  pictured  b}^  Huntington.  The  follow- 
ing is  a  short  abstract  of  his  elaborate  chapter  on  this  subject,  which  is  of  value 
in  demonstrating  the  relation  of  the  human  type  to  the  forms  found  in  other 
vertebrates.  His  classification  has  been  maintained,  while  the  pictures  are 
partly  original  and  partly  combinations  of  his  diagrams  and  photographs  of 
specimens  contained  in  his  volume:  The  Anatomy  of  the  Human  Peritoneum 
and  Abdominal  Cavity,  1903. 

Primitive  Type  (Fig.  32).  Straight 
tube  without  distinction  between  small  and 
large  intestine,  Cyclostomata  (subclass  of  fishes), 
mudpuppy,  etc. 

From  this  fundamental  type  the  following 
main  groups  branch  out: 

Small  and  Large  Intestine  in  Direct  Linear 
Continuity. 

(Fig.  33.)  L  Annular  constriction. 
(Ring  valve.)  Many  amphibians,  and  as  re- 
duction form  in  arctoid  group  of  carnivora  in 
mammals.    (Polar  bear.) 

(Fig.  34.)  2.  Differentiation  in 
calibre  of  large  and  small  intes- 
tines (funnel-shaped).  Great  anteater, 
two-toed  sloth,  bull  frog,  pond  turtle. 

(Fig.  35.)  3.  Same,  but  abrupt.  Nine- 
banded  armadillo,  alligator  (mississippiensis). 


FiQ.  32. 


1.  Symmetrical  Form. 


Fig.  35. 


TYPES  OF  ILEOCOLIC  REGION. 


(Fig.  36.)  4 .  Two  cecal  pouches. 
American  manatee,  another  armadiUo,  many 
carnivorous  birds. 


Fig.  36. 


(Fig.  37.)  5.  Long  cecal  pouches  of 
herbivorous  birds.  (Long  narrow  neck 
and  small  orifices.)  Goose,  hen,  owl,  loon,  red- 
breasted  merganser,  cassowary,  ostrich,  etc. 
Ceca  in  carnivorous  birds  are  very  short. 


Fig.  37. 


(Fig.  38.)  6.  S  h  0  r  t  cecal  pouches, 
narrow   neck.     Little  anteater. 


Fig.  38. 


IL  Asymmetrical  Development  of  Single  Cec.\l  Pouch.  Sm.a.ll 
Large  Intestine  in  Direct  Linear  Continuity. 
(Fig.  39.)  L  Bulging  out  of  large 
intestine  distal  to  ileocolic  junc- 
tion and  opposite  mesenteric  at- 
tach m  e  n  t.  Pond  turtles,  three-toed  sloth. 
(Human  embryo  of  five  weeks.) 


Fig.  39. 


(Fig.  40.)  2.  Single  lateral  cecal 
pouch.  Anaconda,  Tamandua  anteater. 
(Human  embryo  of  six  weeks.) 


Fig.  40. 


(Fig.  4L)    3.    Prolongated  pouch 
and  reduction  in  calibre  (resembling 
one  of  the  two  ceca  of  birds).    Duck  mole,  spiny 
anteater. 
6 


Fig.  41. 
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(Fig.  42.)  4.  Slightly  curved  pouch, 
no  reduction  in  calibre.  Capuchin- 
monkey. 


(Fig.  43.)  5.  Long,  more  or  less  con- 
voluted pouch.    Dog,  wolf,  jackal,  fox. 


Fig.  43. 


III.  Rectangular  Ileocolic  Junction;  Cecum  in  Direct  Linear  Con- 
tinuity AviTH  Colon. 

(Fig.  44.)  Type  form.  The  cecum  ceases 
to  be  a  lateral  appendage  to  the  intestinal  canal 
and  appears  as  a  caudal  prolongation  of  the  colon 
beyond  the  ileocolic  junction.  The  large  majorit}^ 
of  mammalia  belong  in  this  group.  The  type 
form  is  found  in  the  opossum.  (Human  embrA'o 
of  seven  weeks.) 

The  following  subdivisions  of  this  type  are  to 
be  made: 


Fig.  44. 


Fig.  45. 


(Fig.  45.)  (A)  I.  Cecum  long  and 
c  u  r  V  e  d,  f  o  r  m  i  n  g  a  hook,  bending 
toward  i  1  e  u  m.  Pouch  diminishing 
g  r  a  d  u  a  1 1  }'  in  calibre  toward  dis- 
tal end.  Large  group  of  new-world  monkeys 
(spider  monke}^,  marmoset),  kangaroo.  (Human 
embryo  of  nine  weeks.) 


(Fig.  46.)  2.  Reduction  of  distal 
end  of  c  e  c  u  m  to  f  o  r  m  an  a  p  p  e  n  d  i  x. 
Anthropoid  apes  (orang,  chimpanzee,  gorilla, 
gibbon)  and  man. 


Fig.  46. 
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(Fig.  47.)  (B)  1.  Wide  cecum  of 
varying  length;  without  reduc- 
tion of  end.    Lion,  hyena. 


(Fig.  48.)  2.  Slight  reduction  of 
terminal  portion.    Aardwolf,  harbor  seal. 


(Fig.  49.)  3.  Increased  reduction, 
formation  of  tapering  appendix. 
Puma,  red  lynx,  mongoose,  palm-cat  of  India. 


(Fig.  50.)  4.  Gradual  elimination 
of  pouch,  a  p  p  r  0  a  c  hi  n  g  primitive 
type  of  straight  intestinal  tube 
(annular  pylorus-like  ^'alve).  Great  anteater, 
two-toed  sloth,  brown  coatimundi,  raccoon-fox. 


(Fig.  51.)  5.  Complete  elimination 
of  pouch;  p  r  i  m  i  t  i  A'  e  type  restored 
(no  valve).  Black  bear,  polar  bear,  weasel,  rac- 
coon, bat. 


(Fig.  52.)  (C)  1.  W  i  d  e,  short,  cecal 
pouch,  either  blunt  and  globular, 
or  slightly  pointed.  Chacma  baboon, 
olive  baboon,  yellow  baboon,  bearded  monkey. 


Fig.  52. 
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(Fig.  53.)  2.  Reduced  distal  en 
forming  either  f  a  i  r  1 }-  distinct  a 
pendage  or  tapering  distal  e 
t  r  e  m  i  t  y.    Collared  peccary,  American  tapir. 


Fig.  53. 


IV.  Cecal  Appakatus  Combined  with  Structural  Modification  of  Ad- 
jacent Portion  of  Colon. 
The  structures  are  highly  deA^loped  and  complex  in  their  form,  indicating 
that  the  food  of  the  animal  is  bulky  and  difficult  to  digest.     (Ungulates  and 
Rodents.) 

(Fig.  54.)  1.  Primitive  form  of  struc- 
tural changes  in  colon,  combined  with  absence 
of  cecal  pouch.  Development  of  spiral  mucous 
fold  in  lumen  of  colon,  increasing  secreting  and 
absorbing  surface,  and  retarding  moA'ement  of 
intestinal  contents  in  short  and  straight  tube. 
Python,  anaconda,  shark,  lung  fish.  Among  mammalia,  herbivorous  and  omni- 
vorous animals  possess  mucous  folds,  the  plicae  of  the  colon,  which  resemble  this 
spiral  fold.    Carnivora  have  a  smooth  colic  mucosa. 


Fig.  54. 


(Fig.  55.)  2.  Large,  capacious  cecum, 
smooth-walled  and  of  uniform  calibre,  spiral 
fold  in  colon.    Rat,  mouse,  Bezoar-goat,  nilghai. 


Fig.  55. 


(Fig.  56.)  3.  Large,  sacculated  cecum, 
provided  in  its  interior  with  spiral  valve,  var}'- 
ing  in  extent.  Terminal  portion  of  cecum  devoid 
of  spiral  fold,  tapering  to  form  appendix,  which 
has  a  great  number  of  h'mphoid  follicles. 
Beaver,  Canadian  porcupine,  rabbit;  or  much 
reduced  in  length,  as  in  Avonibat. 


Fig.  56. 
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(Fig.  57.)  4.  Extensive  secondary  modi- 
fication of  parts  concerned.  Hare. 


(Fig.  58.)  5.  Colic  modification,  form- 
ing spiral  coil  which  has  the  effect  of  retaining  the 
food  somewhat  longer  in  the  canal  and  is  hence 
functionally  allied  to  the  cecal  apparatus.  Large 


cecum  of  uniform  calibre, 
deer,  sheep,  antelope,  pig. 


Horse,  zebu,  Japanese 


Fig.  58. 


(Fig.  59.)  6.  Absence  of  cecal  pouch, 
direct  continuity  of  intestine,  but  formation  of 
figure-8  twist  at  ileocolic  junction.  Long-tailed 
pangolin. 


Fig.  59. 


V.   Unique  Cecal  Apparatus  and  Colon  in  Hyrax  (Coney  or  Rock- 
rabbit). 


(Fig.  60.)  Typical  mammalian  sacculated 
cecum  at  ileocolic  junction  and,  in  addition,  fur- 
ther down,  two  symmetrical,  pointed  lateral  colic 
ceca  of  large  size. 


Fig.  60. 
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The  study  of  the  three  constant  pericecal  folds  in  mammalia  throws  con- 
siderable light  upon  the  development  of  this  whole  region.  In  those  species 
which  haxe  a  prominent  cecum,  a  fold  of  peritoneum 
will  be  seen  to  pass  to  it  from  the  ileum.  (See  Figs. 
61-65  (b).)  It  comes  from  the  margin  of  the  ileum 
farthest  from  its  mesentery  and  is  attached  to  the  side 
of  the  cecum  nearest  to  the  ileum.  This  is  the  true 
mesentery  of  the  cecum  (Treves).  The  fold  has  been 
deri\-ed  from  the  peritoneal  covering  of  the  ileum  by 
the  budding  out  and  subseciuent  growth  of  the  cecum. 
It  has  nothing  to  do  with  conveying  blood  to  it.  The 
supply  comes  from  the  ileocolic  arter}-,  which  separates 
into  two  branches,  an  anterior  and  a  posterior. 

These  arteries  draw  the  adjacent  peritoneum  into 
folds.  The  anterior  ileocolic  artery  gives  rise  to  an 
anterior  vascular  fold ;  the  posterior  ileocoHc  artery  to 
a  posterior  vascular  fold.  These,  as  well  as  the  inter- 
mediate fold,  or  true  mesentery  of  the  cecum,  are  con- 
stant structures,  var5ang,  however,  in  relative  size.  In 
Ateles,  the  spider  monkey  (see  Fig.  61),  the  anterior 
and  posterior  vascular  folds  (a  and  c)  are  of  about  the 
same  size,  the  blood-supply  to  the  cecum  being  equally 
divided  between  the  anterior  and  posterior  ileocecal  arteries.  The  intermediate 
fold  (b)  is  of  moderate  size,  distinct,  free  on  both  sides,  but  placed  nearer  the 


Fig.  61. — Anterior  View  of 
Ileocecal  Region  or 
Ateles  (Spider  Mon- 
key). 

The  anterior  and  poste- 
rior vascular  folds  (a)  and  (c) 
are  seen  to  reach  the  tip  of  the 
appendix,  while  the  middle 
(bloodless)  fold  (b)  remains 
behind  in  growth  (after 
Treves) . 


Fig.  62. — Anterior  and  posterior  views  of  ileocecal  region  of  Mycetes  fuscus  (monkey),  showing  the  middle 
<  bloodless)  fold  (b),  and  the  anterior  (a)  and  posterior  (c)  vascular  folds,  each  carrying  an  artery  to  the  appen- 
dix (redrawn  from  Treves). 


posterior  than  the  anterior  vascular  fold.  In  Mycetes  and  in  the  Mangabey 
monkey  (Figs.  62  and  63)  the  anterior  artery  is  slightly  reduced  in  size.  The 
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anterior  vascular  fold  is  distinct ;  the  posterior  fold  is  united  with  the  inter- 
mediate non-vascular  fold. 


Fig.  63. — Anterior  and  posterior  views  of  ileocecal  region  of  Mangabey  monkey,  showing  folds  (a),  (b),  and  (c) 
and  their  relation  to  the  blood-supply  (after  Treves). 


Fig.  64. — Anterior  and  Posterior  Views  of  Ileocecal  Region  of  Gibbon. 
Same  conditions  as  in  previous  figure,  only  more  marked.    The  entire  appendix  is  supijlied  by  the  posterior 
branch,  which  has  lifted  up  the  peritoneum,  giving  rise  to  the  mesappendix  (c).    The  middle  fold  (b)  fuses  with 
the  mesenteriolum  near  the  appendix.    This  condition  resembles  closely  the  arrangement  found  in  man  (after 
Treves). 


Fig.  6.5. — Anterior  and  posterior  views  of  ileocecal  region  of  tiie  kangaroo,  showing  preponderance  of  posterior 
branch  of  ileocolic  artery  passing  in  posterior  fold  (c)  over  the  short  anterior  artery  passing  in  anterior  fold  (a). 
Middle  fold  (b)  developed  to  great  extent  (after  Treves). 


In  the  gibbon  (Fig.  64)  and  the  kangaroo  (Fig.  65)  the  anterior  artery  is 
still  further  reduced,  while  the  posterior  artery  has  grown  out  with  the  terminal 
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portion  of  the  growing  cecum,  being  its  chief  source  of  blood-supply,  and  lifting 
up  a  fold  of  considerable  extent.  In  the  kangaroo  the  posterior  vascular  fold 
(c)  fuses  with  the  intermediate  fold  (b),  while  in  the  gibbon  the  two  remain 
distinct  except  at  their  attachment  along  the  proximal  portion  of  the  cecum. 

In  the  human  subject  we  see  a  still  further  reduction  of  the  anterior  vascular 
fold,  or  the  "ileocolic"  fold,  as  it  is  called  in  man.  The  anterior  ileocecal 
artery  which  it  carries,  supplies  onh^  the  anterior  surface  of  the  upper  portion 
of  the  cecum.  The  posterior  ileocecal  artery  supplies  the  posterior  portion  of 
the  cecum  as  well  as  the  entire  terminal  portion,  the  appendix.  The  posterior 
vascular  fold,  or  the  mesentery  of  the  appendix,  has  entirely  supplanted  the 
intermediate  or  ileocecal  fold  as  a  suspensor}^  ligament.  The  latter  fold  fuses 
along  its  lower  border  with  the  posterior  vascular  fold,  or  mesappendix.  (See 
"Folds  and  Fossse,"  Chap.  V,  page  94.) 

Thus,  we  have  a  complete  series  from  those  species  where  the  blood-supply 
to  either  side  of  the  cecum  is  symmetrical,  to  the  condition  met  with  in  man, 
where  the  chief  blood-supply  comes  from  the  posterior  cecal  artery,  the  corre- 
sponding fold  becoming  greatly  enlarged  and  taking  the  place  of  the  original 
cecal  mesentery. 

The  reason  for  the  preponderance  of  one  of  the  cecal  arteries  over  the  other 
in  man  lies  in  all  probability^  in  the  position  which  that  organ  assumes  in  its 
very  earh^  development  in  relation  to  the  main  source  of  blood-supply.  If,  as 
in  the  majority  of  cases,  the  posterior  surface  is  nearer  the  arterial  centre,  the 
posterior  cecal  artery  will  have  less  distance  to  go,  and  can,  therefore,  extend 
further  down  along  the  cecum.  It  follows  the  growing  tip,  the  subsequent 
appendix,  its  branches  subdividing  and  spreading  to  either  side,  while  the 
anterior  cecal  artery  and  its  branches  spread  in  a  transverse  direction  to  supply 
merely  the  bulging  anterior  surface  of  the  cecum.    (See  Figs.  67,  68,  and  70.) 


CHAPTER  V. 


ANATOMY. 

FOLDS  AND  FOSS^.    THE  REFLECTION  OF  THE  PERITONEUM  IN  THE  ILEO- 
CECAL REGION.     THE  INNER  SURFACE  OF  THE  ILEOCECAL 
REGION  AND  ITS  VALVES. 

FOLDS  AND  FOSS^. 

The  folds  and  fosste  about  the  ileocecal  region  have  been  divided  into  the 
pericecal  and  the  retrocecal  or  subcecal. 

The  pericecal  folds  lie  above  and  to  the  left  of  the  cecum  and  include  the 
ileocolic  and  ileocecal  folds  and  the  mesappendix  (see  Figs.  66,  a,  b,  and  c), 
and  are,  with  a  very  few  exceptions,  constant.  By  retrocecal  or  subcecal  folds 
and  fossffi  we  understand  those  situated  behind  and  beneath  the  cecum.  While 
the  former  are  at  once  visible,  the  latter  cannot  be  seen  without  lifting  up  the 
cecum. 

The  Ileocolic  Fold. — The  ileocolic  fold  (see  Fig.  66,  a)  lies  in  the  angle 
between  the  ileum  and  the  colon.  It  is  semilunar  in  shape,  its  free  or 
concave  margin  being  turned  toward  the  ileum.  It  springs  from  the  ventral  or 
right  (embryonic  term)  layer  of  the  mesentery  a  little  above  the  terminal 
portion  of  the  ileum,  passes  in  front  of  the  ileocolic  junction,  and  loses  itself 
on  the  anterior  surface  of  the  cecum.  The  anterior  ileocolic  artery  passes 
along  its  free  or  inner  margin  with  its  accompanying  vein,  also  several 
lymphatic  channels.  Frequently  it  contains  one  or  more  lymphatic  glands 
embedded  between  its  two  peritoneal  layers,  also  a  varying  amount  of  fat.  It 
is  found  early  in  fetal  life  (between  the  third  and  fourth  months)  and  persists 
until  old  age,  although  occasionally  diminishing  relatively  in  size,  owing  to 
the  greater  growth  or  excessive  distention  of  the  cecum,  which  derives  its 
peritoneal  covering  from  the  adjacent  folds  and  mesentery. 

The  ileocolic  fold  bounds  anteriorly  a  fossa  of  varying  extent,  which  lies 
in  the  ileocolic  angle  between  the  fold  and  the  mesentery  of  the  ileum  (Fig.  66, 
1).  It  is  called  the  ileocolic  fossa,  and  varies  in  depth  from  a  very  shallow  or 
scarcely  distinguishable  pocket  to  one  deep  enough  to  admit  the  thumb  beyond 
the  nail.  The  floor  of  this  fossa  is  formed  by  the  ileum  and  colon  at  their 
junction,  and  by  their  mesentery. 

Berry,  Lockwood  and  Rolleston,  Kelynack,  and  others,  agree  in  calling 

89 


90 


ANATOMY. 


this  fold  with  its  accompanying  fossa,  "ileocoUc."  Waldeyer,  Treves, 
TuFFiER,  and  Hartmann  give  it  the  name,  "  superior  ileocecar ' ;  while  Joxesco 
calls  it  the  "ileocecal." 

Ileocecal  Fold. — The  ileocecal  fold,  which  passes,  as  the  name  indicates, 
from  the  ileum  to  the  cecum,  occupies  the  ileocecal  angle  (Fig.  66,  b),  and 
lies  anterior  to  the  mesappendix.    It  is  of  varying  length,  usually  triangular 


Fig.  66. — The  Folds  and  Foss.e  ok  the  Ileocecal  Region. 
The  cecum  is  lifted  up  out  of  its  bed  in  the  iliac  fossa,  exposing  the  retrocecal  folds  and  fossae.   The  appendix 
has  been  drawn  out  of  the  ileocecal  fossa  to  show  the  mesappendi.x. 


but  sometimes  quadrilateral  in  outline.  Its  superior  border  is  attached  to 
the  lower  edge  of  the  ileum  for  a  distance  of  from  5.5  to  10  cm.  Its  right 
or  external  border  lies  along  the  cecum ;  its  inferior  border  becomes  lost  on  the 
anterior  surface  of  the  mesappendix,  while  the  internal  border  is  free  and 
concave  and  forms  the  entrance  to  another  fossa. 

The  fold  consists  of  two  leaves  of  peritoneum.    The  anterior  leaf  is  con- 
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tinuous  with  the  ventral  peritoneal  covering  of  the  ileum,  cecum,  and  mes- 
appendix;  the  posterior  leaf  loses  itself  above  on  the  posterior  side  of  the  ileum 
and  below  joins  the  cecum  and  mesappendix,  being  reflected  upward  to  form 
the  upper  part  of  the  anterior  leaf  of  the  mesappendix.  The  line  of  attach- 
ment of  the  ileocecal  fold  along  the  mesappendix  forms  an  acute  angle  with 
the  appendix,  and  is  of  variable  length;  seldom,  however,  exceeding  one-half 
the  length  of  the  mesappendix  (Fig.  66). 

The  ileocecal  fold,  unlike  the  ileocolic  and  the  mesappendix,  yet  to  be  de- 
scribed, is  not  the  bearer  of  any  important  arterial  branch.  It  is  supplied  by 
a  small  recurrent  branch  from  the  appendical  artery,  and  also,  to  a  small  extent, 
by  delicate  branches  from  the  lower  portion  of  the  ileum  and  cecum  (Figs. 
118  and  122-138).  The  fold  is  therefore  not  "bloodless,"  as  Treves  calls  it, 
except  in  the  sense  that  its  origin  was  not  determined  by  blood-vessels,  as  in 
the  case  of  the  ileocolic  fold  and  the  mesappendix.  It  is  the  original  niesenter}^ 
of  the  primitive  cecum  which  persists  in  the  adult,  though  slightly  altered  in  its 
lower  attachments,  and  fuses  more  or  less  with  the  mesappendix.  If  it  de^'elops 
to  such  an  extent  as  to  resemble  in  size  the  mesappendix,  it  ma}'  at  an  operation 
produce  the  impression  of  a  second  mesappendix  (Fixxey,  personal  communica- 
tion). Its  comparative  non- vascularity,  however,  will  soon  disclose  its  true 
character.  Luschka,  PerignoiV,  and  others  have  determined  the  presence  of 
muscle  fibres  in  this  fold,  which  come  from  the  longitudinal  muscular  bands 
of  the  cecum.  The  latter  continue  chiefly  along  the  appendix,  forming  its  outer 
muscular  coat,  but  a  part  of  them  have  been  seen  to  diverge  and  terminate 
in  the  ileocecal  fold.  Some  muscle  fibres  enter  it  also  from  the  inferior 
portion  of  the  ileum.  Toldt  has  seen  these  fibres  in  a  fetus  of  five  months; 
Brotscke,  in  the  embryo,  infant,  and  adult. 

Luschka,  therefore,  attributes  to  the  fold  a  muscular  function  of  regulation 
between  the  ileum  and  cecum.  He  maintains  that  it  assures  the  position  of 
the  parts  about  the  ileocecal  junction,  and  prevents,  by  the  contraction  of  its 
muscle  fibres,  any  obstruction  to  the  communication  between  the  small  and 
large  intestines  which  might  be  caused  by  the  ileum  assuming  a  A^ertical  direc- 
tion.   It  seems  doubtful  that  such  a  view  is  correct. 

The  ileocecal  fold  frequently  contains  a  quantity  of  fat,  in  some  cases  a 
considerable  amount.  It  is  occasionally,  but  very  rarelj^,  seen  to  take  the 
place  of  the  mesappendix.  This  occurs  if  in  early  fetal  life  the  posterior  ileo- 
colic fold  with  its  vessels  becomes  fused  with  the  middle  or  ileocecal  fold.  We 
then  have  a  broad  mesappendix  stretching  itself  between  the  free  border  of 
the  terminal  portion  of  the  ileum  and  the  hilum  of  the  appendix.  The 
appendical  vessels  in  such  cases,  as  a  rule,  run  across  the  posterior  surface 
of  the  ileum  and  are  adherent  to  it.  Between  the  ileocecal  fold  and  the 
mesappendix  lies  the  ileocecal  fossa,  which  opens  toward  the  left  and 
varies  in  depth  and  size  according  to  the  size  of  the  fold.    Sometimes  it  is 
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very  slight — a  mere  chink;  at  other  times  the  fossa  is  deep  enough  to  admit 
several  fingers  for  a  considerable  distance,  or  even  large  enough  to  lodge  a 
small  apple. 

The  ileocecal  fold  and  fossa  have  been  described  under  a  great  variety  of 
names.    They  are  as  follows: 

1.  Superior  Ileocecal.    Waldeyer  and  Tuffier. 

2.  Bloodless  Fold.  Treves. 

3.  Anterior  Mesappendix.  Clado. 

4.  Ileo-appendicular  or  Anterior  Fold.  Jonesco. 

5.  Ileocecal  Omentum.  Little. 

6.  Ileocecal  Fold.    Lockavood  and  Rolleston;  Kelynack,  Berry. 

The  Mesappendix. — N  o  r  m  a  1  A  r  r  a  n  g  e  m  e  n  t. — (Fig.  66,  c.) — The 
mesappendix,  mesenteriolum,  or  mesentery  of  the  appendix  in  a  normal 
case  has  taken  the  place,  as  will  be  later  described,  of  the  ileocecal  fold  as  a 
suspensory  ligament  for  the  appendix.  The  origin  of  its  formation  on  the 
posterior  side  of  the  cecum  is  similar  to  that  of  the  ileocolic  fold  on  the  anterior 
surface,  a  fold  of  peritoneum  having  been  lifted  up  in  each  instance,  owing  to 
the  presence  of  an  artery,  the  anterior  and  posterior  branches  respectively  of 
the  ileocolic  artery. 

When  normally  situated,  the  mesappendix  lies  partly  or  entirely  concealed 
b}'  the  ileum  and  its  mesentery,  which  frequenth^  cover  also  a  portion  of  the 
appendix  as  well. 

There  is  considerable  controversy  among  authors  on  the  subject  as  to  -^A'hether 
the  mesappendix  is  triangular  or  quadrilateral  in  outline.  As  it  is  quite  variable 
in  length,  width,  and  extent  of  attachment,  it  may  be  either. 

"The  mesappendix  arises  above  from  the  left  (embryonic  term)  or  under 
layer  of  the  mesentery  of  the  ileum.  Its  origin  is  along  a  line,  situated  a  short 
distance  from  the  intestines,  and  not  quite  parallel  with  the  margin  of  the  bowel " 
(Treves).  This  line  forms  the  upper  or  superior  margin  of  the  mesappendix. 
Its  right  or  external  border  is  inserted  along  the  posterior  internal  face  of  the 
cecum;  its  inferior  margin  corresponds  to  the  superior  or  attached  border  of 
the  appendix,  while  its  left  or  internal  border  is  free.  The  last  is  semilunar 
in  outline,  its  concavity  facing  inward  and  upward,  and  it  is  fixed  aboA'e  to  the 
mesentery,  while  below  it  is  continuous  over  the  tip  of  the  appendix.  Upon 
the  length  of  this  free  border  depends,  in  a  great  measure,  the  position  of  the 
appendix;  if  long,  the  appendix  appears  straight  or  slightly  curved;  while  if  too 
short,  the  appendix  is  drawn  into  a  spiral  or  a  number  of  varying  bends  (Figs. 
86  and  148). 

In  the  infant  the  mesappendix  is  thin  and  transparent,  owing  to  the  absence 
of  fat.  In  the  adult  it  grows  somewhat  thicker  and  more  opaque  and  is  fre- 
quently supplied  with  fat  and  epiploic  appendages.    Sometimes  this  invasion 
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b)^  fat  is  so  great  that  the  mesappenclix  resembles  a  grape-Uke  mass  of 
adipose  tissue  (Fig.  113). 

The  free  border  of  the  mesappendix  envelops  the  main  appendical  artery, 
with  its  accompan5dng  vein,  lymphatics,  and  nerve.  Secondary  branches  pass 
from  these  to  the  appendix,  between  the  two  peritoneal  leaves  of  the  mesen- 
tery. 

Besides  vessels  and  fat,  the  mesappendix  may  also  contain  lymphatic 
glands  along  its  mesenteric  and  cecal  borders.    (See  Chap.  VII,  p.  183.) 

The  extent  of  the  mesenteriolum  along  the  appendix  is  also  a  matter  of 
much  difference  of  opinion. 

Normally,  i.  e.,  in  about  seventy-five  per  cent,  of  cases,  the  appendix  is 
surrounded  by  a  complete  serous  envelope,  which  adheres  to  it  very  closely  and 
is  continuous  with  its  mesentery.  In  the  remaining  cases  the  appendix  is 
situated  partly  or  entirely  extraperitoneally,  i.  e.,  a  portion  of  its  surface  is 
devoid  of  peritoneal  covering.  The  mesappendix  in  normal  cases  goes  all  the 
way  to  the  tip,  or  may  even  extend  slightly  beyond  it,  forming  a  knob-like  pro- 
jection ;  it,  however,  frequently  appears  to  stop  at  some  distance  from  the  tip, 
extending,  in  some  cases,  according  to  Treves,  Jonesco,  and  others,  only  to 
the  middle  of  the  appendix,  or  to  the  junction  of  the  middle  and  distal  thirds. 
The  arter}",  to  the  presence  of  which  the  mesappendix  owes  its  origin,  is  never- 
theless always  to  be  found  extending  to  the  very  tip  of  the  appendix,  though 
along  this  terminal  portion  of  its  course  it  may  not  elevate  the  peritoneum 
sufficiently  to  form  a  definite  fold  or  niesenter)^  In  these  cases  the  mesappendix 
seems  to  terminate  at  the  point  where  the  peritoneum  is  no  longer  elevated 
by  the  artery,  a  distance  of  from  1  to  2  cm.  from  the  tip.  Lafforgue  says  this 
occurred  in  seven  per  cent,  of  his  cases. 

Abnormal  Positions  or  Condition  s. — About  twenty- 
five  per  cent. 

-  (a)  The  mesappendix  may  develop  in  the  place  of  the  ileocolic  fold,  arising 
from  the  anterior  layer  of  the  mesentery  and  descending  in  front  of  the  ileum 
to  the  appendix,  the  ileocecal  fold  in  such  instances  Ijeing  attached  to  its  posterior 
instead  of  its  anterior  surface. 

{h)  Or  the  mesappendix  may  develop  from  the  ileocecal  fold,  the  appendical 
vessels  passing  within  it  instead  of  originating  a  separate  fold. 

(c)  Or  the  appendical  artery  may  travel  along  the  posterior  side  of  the 
appendix  near  the  hilum  and  entirely  fail  to  lift  up  the  mesentery  into  the 
form  of  a  fold.  This  condition  has  been  noted  by  Lockwood  and  Eolleston, 
and  accounts  for  the  statement  made  by  some  authors  that  the  mesappendix 
is  sometimes  lacking.  Such  an  appendix  resembles  the  type  met  with  in  the 
brown  howler  monkey  of  Brazil. 

The  absence  of  the  mesappendix  may  also  be  brought  about  in  the  manner 
described  under  "  Position  of  the  Appendix,"  where  the  cecum  by  its  abnormal 
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distention  gradually  forces  its  way  between  the  two  peritoneal  leaves  of  the 
mesappendix,  which  separate  and  become  appropriated  to  cover  the  cecum. 
This  process  brings  the  appendix  vertically  behind  the  cecum  (Fig.  71,  II,  and 
Fig.  76). 

Among  LocKwooD  and  Rolleston's  six  groups  of  positions  of  the  mes- 
appendix, we  find  the  following  of  special  interest. 

The  mesappendix  may  be  spread  on  the  peritoneum  of  the  iliac  fossa,  and, 
either  by  coalescence  or  by  traction  of  the  gubernaculum,  become  more  or  less 
adherent  to  it.  The  posterior  leaf  of  the  mesappendix  is  then  reflected  on  to 
the  floor  of  the  iliac  fossa  at  a  much  lower  level  than  the  normal. 

The  mesappendix  may  be  caught  and  fixed  in  a  subcecal  or  retrocolic  fossa 
(generally  the  internal  retrocolic  fossa),  in  which  instance  the  appendix  tip 
appears  frequently  adherent  to  the  deepest  portion  of  the  fossa.  The  mes- 
appendix may  be  perforated,  and  in  the  hole  thus  produced  a  loop  of  small 
intestine  is  apt  to  pass  and  become  strangulated. 

The  mesappendix  has  been  variously  called  meso-appendix,  mesenteriolum, 
and  "posterior  meso-appendix"  (Clado). 

A  number  of  peritoneal  folds  have  been  described  as  arising  from  the  posterior 
surface  of  the  mesappendix  and  connecting  it  with  neighboring  organs.  Laf- 
FORGUE  states  that  in  five  per  cent,  of  his  cases  a  pelvic  fold  united  the  mes- 
appendix with  the  crural  or  inguinal  arch.  In  about  twent}'  per  cent,  of  his 
cases  he  found  also  the  appendiculo-ovarian  ligament  of  Clado,  which  may 
establish  lymphatic  and  vascular  communication  between  the  appendix  and 
ovary.  It  passes  transversely  over  the  iliac  ^-essels  and  joins  the  broad  liga- 
ment.   This  structure  will  be  more  fully  described  on  page  102. 

The  Origin  of  the  Pericecal  Folds. — In  the  foregoing  pages  has  been 
given  a  brief  description  of  the  peritoneal  folds,  vascular  and  non-vascu- 
lar, as  they  pass  between  the  colon,  cecum,  ileum,  and  appendix.  The 
nomenclature  is,  as  we  have  seen,  quite  extensive,  and  the  conception 
of  different  writers  as  to  the  different  structures  varies  to  a  large  ex- 
tent. The  complex  relationship  of  these  structures  becomes  at  once 
ver}^  simple  if  we  return  to  the  earliest  indications  of  the  same  in  the  embryo. 
The  three  folds,  ileocolic,  ileocecal,  and  mesappendix,  in  the  primitive  stage 
appear  as  shown  in  the  first  diagrams  of  Types  I,  II,  and  III,  Figs.  67,  68,  and 
70.  The  primitive  stages  of  Types  II  and  III  appear  to  be  only  slight  variations 
of  that  of  Type  I,  which  develop,  however,  into  very  different  adult  forms. 
We  see  that  the  appendix  does  not  exist  as  such,  but  is  only  visible  as  the  cecal 
pouch  which  is  connected  with  the  terminal  portion  of  the  ileum  by  a  peritoneal 
fold.  This  fold,  the  original  cecal  mesentery,  ultimately  becomes  the  ileocecal 
fold,  and  as  the  appendix  is  nothing  but  the  undeveloped  cecum,  it  might 
well  be  termed  the  real  mesentery  of  the  appendix.  As  it  becomes  supplanted 
in  the  adult  by  the  posterior  fold,  it  appears  here  only  rudimentary. 
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Type  T. 


Side  view.  Front  view. 

A,  Primitive  Stage. 


C,  Adult  Form. 
Fig.  67. — The  Development  of  the  Vascular  Folds. 


(Usual  form.) 
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The  arrangement  of  the  anterior  and  posterior  ileocoHc  folds,  the  latter  of 
which  becomes  the  mesappendix,  is  determined  by  the  cecal  branches  of  the 
ileocolic  arteries.  Each  contains  a  vessel  which  causes  the  serous  coat  to  be 
elevated,  and  gives  rise  to  a  definite  serous  fold.  These  two  arterial  branches 
are  seen  in  the  primitive  stages  of  Types  I,  II,  and  III.  In  all  they  are  seen 
to  be  arranged  symmetrically,  passing  in  front  of,  and  behind  the  terminal 
portion  of  the  ileum  and  giving  off  in  their  course  little  twigs  to  both  sides  of 
the  cecum.  Their  terminal  branches,  however,  differ  in  the  three  types  to 
some  extent.  The  manner  of  their  termination  in  relation  to  the  growing 
portion  of  the  cecum  is  of  the  greatest  importance  in  the  ultimate  formation 
of  the  three  folds.  If  the  posterior  branch  supplies  the  growing  tip  of  the 
cecum,  we  have  as  a  result  the  Type  I  depicted  in  Fig.  67,  which  is  found  in 
an  overwhelming  majoritj^  of  cases.  If  the  anterior  vessel  supplies  the  growing 
tip,  as  seen  in  Type  II,  Fig.  68,  the  conditions  are  reversed ;  and  if  the  terminal 
branch  joins  the  middle  fold,  as  shown  in  Type  III,  Fig.  70,  we  have  another 
variety  occasionally  met  with  in  the  adult.  The  two  latter  types  are,  however, 
quite  rare. 

From  these  investigations  it  becomes  obvious  that  the  mesappendix  is 
nothing  but  one  of  the  two  cecal  folds  in  front  of  and  behind  the  termination 
of  the  ileum.  Whichever  vessel  supplies  the  growing  tip,  develops  with  it, 
gaining  in  length  and  in  complexity  of  terminal  branches,  as  shown  in  Types 
I,  II,  and  III,  B  and  C.  This  development  of  the  vessels  in  Type  I  lifts  up 
the  peritoneum  of  the  posterior  ileocecal  fold  and  makes  it  dominate  its  an- 
terior fellow  considerably  in  size.  It  thus  becomes  the  permanent  mesentery 
of  the  terminal  portion  of  the  cecum,  the  original  mesentery  (b)  remaining 
behind  in  development. 

The  changes  from  the  fetal  stage  to  the  adult  are  easily  understood  b}'  an 
examination  of  stages  B  and  C,  Fig.  67. 

The  mesappendix  (c)  is  seen  to  come  from  behind  the  ileum;  the 
ileocolic  fold  (a)  with  its  vessel,  terminates  much  higher  up  than  its  fellow 
(c).  The  middle  fold  (b)  persists  as  the  so-called  "bloodless  fold"  (ileo- 
cecal) (b). 

Except  in  a  very  few  cases,  the  anatomy  of  the  ileocecal  region  is  formed 
according  to  this  principle. 

In  Type  II,  Fig.  68,  the  mesappendix  with  its  vessels  is  seen  to  pass  in 
front  of  the  termination  of  the  ileum,  the  appendical  artery  being  the  terminal 
branch  of  the  anterior  cecal  artery,  while  the  posterior  cecal  artery  (c)  is 
developed  to  no  larger  extent  than  the  anterior  in  the  first  type.  The 
ileocecal  fold  (b)  is  seen  to  pass  behind  the  mesappendix  instead  of  in  front. 
The  first  and  second  diagrams  of  Fig.  68,  A  and  B,  show  that  the  anterior  vascular 
system  predominates  over  the  posterior.  It  supplies  the  growing  tip  of  the 
cecum  and  is  carried  and  develops  with  it  in  a  downward  direction.  This 
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Type  II. 


B,  More  Advanced  Stage,  Showing  Growth  of  Anterior  Vascular  System  a. 


C,  Adult  Form. 

Fig.  68. — The  Development  of  the  Vascular  Folds.    (Anterior  Mesappendix.) 
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Fig.  69. — Abnormal  Position  of  the  Mesappendix. 
For  development  of  this  type,  see  Fig.  68.  The  mesappendix  (a)  is  identical  with  the  ileocolic  fold,  passing 
in  front  of  the  ileocolic  junction.  The  ileocecal  fold  (b)  is  attached  to  the  posterior  surface  of  the  mesappendix 
and  the  cecum.  (See  small  diagram  in  upper  right-hand  corner.)  An  appendi.x  of  this  type  generally  has  the 
pendant  form,  hanging  down  in  the  pelvis  or  lodged  among  coils  of  small  intestine.  (Specimen  from  H.  S.  Weaver, 
Philadelphia.) 
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t^'pe  is  the  opposite  condition  to  that  shown  in  Fig.  67.  Fig.  69  is  an  actual 
case  having  this  arrangement. 

In  Type  III,  Fig.  70,  the  ileocecal  fold  has  become  identical  with  the  mes- 
appendix,  i.  e.,  the  vessels  to  the  appendix  pass  in  a  mesentery  which  arises 
broadly  from  the  free  border  of  the  termination  of  the  ileum,  passing  as  a  trape- 
zoid leaf  to  the  hilum  of  the  appendix.  Either  the  anterior  artery  (a)  or  the 
posterior  (c)  may  develop  into  the  appendical.  In  passing  down  to  the  growing 
tip,  the  artery  passes  in  the  mid-line,  Type  III,  A,  where  it  becomes  identified 
with  the  original  cecal  mesentery,  that  is,  the  ileocecal  fold,  together  with 
which  it  passes  through  its  various  stages  of  development.  This  form  is,  as 
was  said  above,  quite  rare. 

While  a  combination  of  Types  I  and  II,  i.  e.,  a  condition  where  both  an- 
terior and  posterior  cecal  arteries  supply  the  growing  tip  of  the  cecum  and 
develop  with  the  tip  into  two  definite  mesappendices,  has  to  our  knowledge 
not  been  observed  in  the  human  being,  there  are  monkeys  in  which  such  an 
arrangement  is  the  rule.    fSee  Figs.  61  and  62,  copied  after  Treves.) 

Complete  lack  of  a  vascular  mesappendix,  that  is,  a  condition  where  neither 
the  anterior  nor  the  posterior  arterial  branches  lift  up  a  peritoneal  fold,  leaving 
the  rudimentary  middle  fold  as  sole  suspensory  ligament  for  the  appendix,  has 
been  observed,  as  before  mentioned.  The  vessels  course  then  in  the  serous 
la5'er  of  the  appendix,  along  the  hiluni.  According  to  Treves,  such  an 
arrangement  is  met  with  in  the  ceca  of  certain  monkeys.  In  man,  however, 
we  have  never  seen  it. 

Between  these  extreme  t}'pes  there  are  many  transition  forms,  the  most 
striking  of  which  are  as  follows: 

A  long  broad  mesappendix,  with  persistent  ileocecal  fold,  giving  the  im- 
pression of  a  double  mesappendix; 

A  short  and  narrow  mesappendix,  the  artery  lifting  up  only  an  insignificant 
peritoneal  fold,  making  the  appendix  appear  as  though  the  distal  portion  were 
without  a  mesentery. 

The  Retrocecal  or  Subcecal  Folds  and  Fossag. — ^'arious  folds  and 
fossjE  have  been  described  as  lying  beneath  the  cecum,  and  therefore 
called  subcecal  or  retrocecal.  They  depend  entirely  for  their  existence 
upon  the  coalescence  or  adhesion  of  the  colon,  cecum,  and  mesentery  to  the 
posterior  abdominal  wall,  and  are  therefore  secondary  in  origin  as  compared 
with  the  three  folds  previously  described.  These  folds  are  simply  eleva- 
tions of  the  peritoneum,  extending  from  the  cecum  to  the  abdominal  parietes. 
They  serve  in  a  measure  to  hold  the  cecum  in  place,  and  have  therefore  been 
called  the  suspensory  ligaments  of  the  cecum.  In  some  cases  the  cecum  never 
becomes  adherent  to  the  posterior  abdominal  wall,  and  we  therefore  find  no 
retrocecal  folds  or  fossa:>.  The  folds  in  any  case  exist  only  when  the  parts 
remain  in  situ  within  the  body,  disappearing  almost  entirely  on  removal.  They 
may  develop  at  any  point  behind  the  cecum,  extending  a  varying  distance 
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upward,  back  of  that  organ  and  down  over  the  floor  of  the  iUac  fossa.  On 
hfting  up  the  cecum,  such  folds  can  always  be  produced,  but  there  are  a  few 
which  seem  to  be  more  constant  and  which  have  been  described  as  more 
or  less  so  by  certain  authors.  Of  course,  any  two  such  folds  enclose  a 
fossa  which  may  extend  to  a  considerable  length  upward,  back  of  the  cecum, 
and  even  extending  as  high  as  the  colon.  The  appendix  has  frequently  been 
found  lying  curled  up  in  such  a  fossa,  pathological  conditions  of  the  organ 
sometimes  resulting  from  this  position. 

The  number  of  folds  and  their  nomenclature  are  considerable,  and  there 
is  little  unity  concerning  their  description  in  the  literature  of  the  subject. 
We  should  not  render  the  sul^ject  any  clearer  by  quoting  what  different 
authors  have  said.  Bv  going  back  to  the  primitive  stages  and  studying  the 
development  of  these  folds  and  fossae,  a  nmch  better  and  clearer  appreciation 
of  their  topography  will  be  obtained.  Their  classification  will  also  become 
simplified. 

The  posterior  surface  of  the  cecum  and  colon,  i.  e.,  the  embryonic  left  side, 
undergoes  a  fusion  with  the  parietal  peritoneum  during  the  latter  months  of 
fetal  life,  which  may  invoh'e  the  posterior  surface  of  the  entire  mesocolon,  the 
colon,  and  part  of  the  cecum.  This  would  be  a  complete  fusion.  If  the  fusion 
be  incomplete,  a  number  of  pockets  or  fossie  remain  which  are  accessible  from 
the  general  peritoneal  cavity  from  three  sides :  from  the  left  or  inner  side,  from 
below,  and  from  the  right  or  external  side.  Between  these  fossa?  folds  are 
seen  which  may  be  varialjle  in  numljer  and  extent.  The  large  intestine  at  the 
time  of  fusion  represents  a  straight  tube,  to  which  the  cecum  is  attached  in  the 
form  of  a  simple  round  pouch.  The  lateral  and  inferior  line  of  fusion  when 
complete  is,  therefore,  a  comparative^  unbroken  one,  until  the  cecum  and 
colon  begin  to  balloon  out  to  form  the  characteristic  compartments  so  pro- 
nounced in  the  adult.  This  uneven  expansion  lifts  up  the  peritoneum  in  a 
series  of  folds  which  have  l)een  observed  in  great  variation  and  described  by 
man)^  authors.  If  the  fusion  was  originally  incomplete,  the  fossa?  are  deep; 
while  in  cases  of  complete  fusion  the  fossa^  are  comparative!}'  shallow. 

The  most  capacious  and  the  most  constant  of  the  fossae  is  the  internal  retro- 
coHc  (Fig.  66,  3),  also  called  inferior  ileocecal,  which  can  only  be  demonstrated 
by  lifting  up  the  cecum,  appendix,  and  ileum.  It  is  then  seen  as  a  funnel- 
shaped  pocket  extending  in  an  upward  direction  under  the  ileum  and  colon. 
From  the  depth  of  this  fossa  arises  the  posterior  leaf  of  the  mesappendix,  and 
the  entire  appendix  is  oftentimes  found  curled  up  in  this  space,  while  its  tip 
may  point  in  various  directions.  When  the  intestines  are  in  normal  position  it  is 
impossible  to  see  the  appendix  without  lifting  up  the  cecum  and  ileum  so  as 
to  expose  this  internal  retrocolic  fossa. 

The  cecum,  as  a  rule,  is  completely  surrounded  by  peritoneum,  and  on  lift- 
ing it  upward,  the  folds  and  fossa?  which  become  visible  underneath  the  cecum 
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are  found  to  be  retrocolic  and  not  retrocecal.  There  are,  as  a  rule,  two  up- 
lif tings  of  the  peritoneum  (Fig.  66,  d  and  e),  between  which  is  seen  a  retrocecal 
or,  if  very  deep,  retrocolic  fossa.  We  repeat  that  both  terms  may  be  correct 
according  to  the  extent  of  the  peritoneal  reflection,  whether  low  and  confined 
to  the  cecum,  or  whether  extending  high  up  under  the  colon. 

If  the  ileocolic  portion  of  the  intestine  becomes  adherent  comparatively 
high,  the  cecum  will  have  to  sag  downward  a  considerable  distance  in  order 
to  fill  the  lower  apex  of  the  iliac  fossa.  The  retrocecal  pocket  or  pockets  are 
then  very  deep  and  the  folds  exceedingly  well  developed.  The  reverse  condi- 
tion is  found  if  the  ileocolic  region  becomes  adherent  at  a  lower  lexel.  The 
tip  of  the  appendix  may  occasionally  lodge  in  this  pocket. 

On  the  right  or  external  side  of  the  colon  there  are  also  one  or  more  folds, 
which  are  seen  at  varying  intervals,  passing  from  the  serous  coat  of  the  ascending 
colon,  as  a  rule,  behind  the  posterior  muscular  band,  outward  to  the  parietal 
peritoneum.  Traction  on  either  or  both  places  of  attachment  renders  these 
folds  more  conspicuous.  The  pockets  between  the  folds  are,  like  the  others,  of 
varying  depth,  and  it  is  impossible  to  make  an}'  statement  as  to  their  char- 
acter which  would  be  applicalDle  to  all  cases.  The  pockets  may  be  entirely  ab- 
sent, and  likewise  the  folds,  while  the  entire  posterior  surface  of  the  colon,  as  well 
as  that  of  the  cecum,  may  be  covered  by  peritoneum.  The  peritoneal  reflection 
is  then  situated  along  the  mesial  border  of  the  colon.  The  reflection  may  be 
found  even  more  toward  the  median  line,  the  colon  possessing  in  this  case  a 
free  mesentery  similar  to  that  of  the  small  intestine.  In  the  two  latter  in- 
stances the  appendix  is  usually  of  the  pendant  type.  The  appendix  may  also 
be  found  in  a  retrocolic  position,  or  in  a  position  curving  around  the  lateral 
border  of  the  colon,  with  its  tip  pointing  toward  the  kidnej''  or  gall-bladder, 
or  adherent  thereto.  If  the  appendix  becomes  adherent  to  the  parietal  ab- 
dominal wall  before  the  colon  and  mesocolon  become  attached,  the  appendix 
will  be  held  in  some  such  position  while  the  cecum  continues  to  descend. 

The  Appendiculo-ovarian  Ligament. — On  lifting  up  the  appendix  and 
cecum  in  the  female,  it  is  often  possible  to  demonstrate  the  presence  of 
a  thin  peritoneal  fold  passing  from  the  mesappendix  or  the  adjacent  cecal  or 
iliac  serosa  in  a  median  direction  to  the  infundibulo-pelvic  ligament,  also  called 
the  vascular  pedicle  of  the  ovary.  This  fold,  which  can  be  rendered  more 
distinct  by  traction,  is  said  to  carry  blood-vessels  and  lymphatics,  thus  estab- 
lishing a  connection  between  the  vessels  of  the  appendix  and  OA'ary,  or 
between  the  portal  and  systemic  circulation.  Moreover,  it  is  described  as 
containing  muscle-fibres. 

While  admitting  the  occasional  presence  of  a  peritoneal  fold  passing  in  a 
transverse  direction  from  the  iliac  fossa  to  the  ovarian  vascular  pedicle  on  a 
level  with  the  division  of  the  common  iliac  vessels,  a  fold  which  may  be  found 
to  vary  greatly  in  length  and  height,  we  positively  deny  the  existence  of  any 
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considerable  vascular  and  lymphatic  communication  betv/een  the  ovary  and 
the  appendix  by  means  of  this  peritoneal  fold.  The  developments  of  the 
ovary  and  of  the  appendix  take  place  a  great  distance  apart  from  each  other, 
the  ovary  developing  on  the  mesio-ventral  surface  of  the  Wolffian  body,  one 
of  whose  vessels  persists  as  the  ovarian,  while  the  others  disappear.  The 
ovary,  together  with  the  retrograding  Wolffian  body,  descends  into  the  pelvis, 
drawing  the  ovarian  vessels  with  it,  which  thus  become  lodged  in  the  length- 
ening diaphragmatic  ligament  of  the  Wolffian  body.  The  parietal  peritoneum 
completely  covers  all  these  structures.  While  these  changes  have  taken  place, 
the  appendix  has  passed  through  its  various  phases  of  development  quite  inde- 
pendently of  the  ovary.  It  Ues  first  within  the  cord,  and  by  the  time  it  enters 
the  abdominal  cavity  in  the  middle  line  just  beneath  the  stomach,  it  begins 
to  receive  its  vascular  supplj^,  which  it  carries  with  it  on  its  downward  course. 
The  blood-vessels  of  both  the  ovary  and  the  appendix  are  completely  formed 
before  they  become  neighboring  organs.  The  mesappendix,  as  well  as  the 
mesocolon,  does  not  fuse  with  the  parietal  peritoneum  until  the  fourth  or  fifth 
month  of  intrauterine  life.  If  the}^  do,  the}''  are  generalh^  attached  high  up 
in  the  iliac  fossa.  Any  subsequent  vascular  connection  between  the  two  organs 
must  therefore  remain  confined  to  the  usual  small  amount  of  lymph  and  blood 
capillaries  of  the  parietal  peritoneum.  The  large  veins  traversing  the  fatty 
capsule  of  the  kidney  which  drain  into  the  renal  or  spermatic  (ovarian)  veins, 
do  not  usually  reach  as  far  down  as  the  appendix;  but  even  if  they  do,  they 
are  found  on  the  other  side  of  the  prerenal  fascia  and  do  not  communicate  with 
the  appendical  vessels. 

The  fusion  of  the  large  intestine  and  mesocolon  with  the  parietal  peritoneum 
is  subject  to  many  individual  variations.  It  ma}'  be  more  or  less  lacking,  or, 
on  the  other  hand,  quite  complete.  The  peritoneal  folds  established  by  this 
fusion  differ,  therefore,  greatly  in  numlDer  and  position  in  different  sul)jects, 
as  shown  by  the  varying  topography  of  the  retrocecal  and  retrocolic  folds  and 
fossae.  The  appendiculo-ovarian  ligament  is  only  one  of  a  large  numljer  of 
these  more  or  less  irregularly  situated  peritoneal  folds  in  the  region  of  the 
iliac  fossa. 

That  peritoneal  folds  may  contain  veins  of  some  size  is  a  well-known  fact, 
and  most  of  the  folds  in  the  ileocecal  region  are  known  to  have  them.  These 
veins  are  rarely  more  than  0.5  mm.  in  width,  and  through  them  a  small  portion 
of  the  cecal  and  colic  blood  is  carried  toward  the  veins  of  the  posterior  ab- 
dominal wall,  i.  e.,  into  the  ilio-lumbar  or  circumflexa-ilium  profunda,  and 
occasionally  into  the  spermatic  or  o^-arian  veins.  Such  vessels  establish  a 
communication  between  the  portal  and  the  systemic  circulation,  and  in  cases 
of  obstruction  of  the  portal  vein  they  are  apt  to  be  found  much  distended, 
as  is  the  case  with  similar  other  collateral  channels,  known  as  the  veins  of 
Retzius. 

It  has  been  claimed  that  infections  of  the  appendix  are  communicated  to 
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the  ovary  through  this  hgament,  and  several  writers  have  made  extensive 
studies  on  the  cadaver  to  prove  this  point.  The  various  statements  of  the 
different  authors,  however,  are  not  in  harmony,  some  even  denying  the  presence 
of  the  ligament  altogether.  It  often  seems  as  though  they  have  not  been 
referring  to  the  same  anatomical  structure.  Duraxd  terms  it  the  ileo-ovarian 
ligament,  and  from  his  description  it  becomes  evident  that  he  has  been  dis- 
cussing the  vascular  pedicle  of  the  ovary.  Hasse  describes  it  as  the  infundib- 
ulo-pelvic  ligament,  a  term  which  is  also  used  by  Henle. 

ScHULTZE  and  Hasse  speak  of  it  as  terminating  at  the  iliac  A'essels,  while 
Vallin  insists  that  the  ligament  ascends  into  the  lumbar  region. 

Rouget's  description  is  very  elaborate  but  does  not  differ  materially  from 
that  of  the  others. 

Clado  makes  the  following  statement:  "In  Ufting  the  appendix  it  can  be 
seen  that  it  forms  a  peritoneal  fold  which  separates  from  the  mesappendix  and 
continues  with  the  superior  border  of  the  broad  ligament.  It  is  falciform; 
its  least  elevated  portion  rests  on  the  iliac  vessels  and  varies  from  one  to  two 
centimetres  in  height."  He  claims  that  it  is  also  found  in  the  male,  although 
much  smaller  in  size.  In  his  description  he  mentions  that  by  means  of  this 
ligament,  lymphatic  connection  is  established  between  the  ovary  and  the 
appendix. 

Contrary  to  this  statement  of  Clado 's,  all  of  our  experiments  in  injecting 
the  lymphatics  of  the  appendix,  from  the  periphery  toward  the  centre,  demon- 
strated that  the  lymph  channels  of  the  appendix  pass  inside  the  mesappendix 
toward  the  ileocolic  group  of  glands,  or  through  the  cecum  in  the  same  direction 
ultimately  to  the  same  group.  Not  one  single  h^mph  channel  was  seen  to  pass 
in  the  peritoneum  toward  the  ovary. 

Descriptions  of  the  appendiculo-ovarian  ligament  similar  to  that  of  Clado 
have  been  given  by  Lafforgue,  the  latter,  however,  contesting  its  constancy, 
as  he  only  found  it  seventeen  times  in  ninety  female  subjects. 

DuRAND  gives  it  exceptional  insertions:  (1)  into  the  peritoneum,  enveloping 
the  termination  of  the  ileum,  (2)  sometimes  into  the  cecal  reflection.  "While 
the  ligament  seems  with  some  investigators  to  be  an  established  fact,  Barxsby 
(1898)  not  only  contests  it,  but  almost  denies  its  existence.  In  127  cadavers 
he  never  found  it.  Ferry,  also,  who  examined  17  cases,  did  not  find  it  in  a 
single  instance.  Poirier  and  Cuneo  likewise  emphatically  state  that  there  is 
no  such  structure  as  the  appendiculo-ovarian  ligament. 

THE  REFLECTION  OF  THE  PERITONEUM. 

While  the  anterior  surface  of  the  large  intestine  and  its  mesentery  are  en- 
tirely covered  by  peritoneum,  the  posterior  surface  becomes  fused  with  the 
peritoneum  of  the  parietal  abdominal  wall.  This  process  begins  about  the 
fourth  month  of  intrauterine  life  and  proceeds  from  the  centre  to  the  periphery. 
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It  may  be  extensive ;  and  a  considerable  portion  of  the  posterior  surface  of  the 
large  intestine  may  become  adherent,  or  it  may  be  limited  to  a  comparatively 
small  area,  so  that  much  of  the  large  intestine  retains  its  free  mesentery,  in 
which  case  we  find  capacious  pockets  or  fossa^  behind  the  intestine.  The 
lines  which  limit  the  fusion  mark  the  reflection  of  the  peritoneum  from  the 
intestine  over  to  the  parietal  abdominal  wall.  Viewed  from  behind,  the 
portions  of  the  intestine  central  to  these  lines  are  extraperitoneal  surfaces, 
while  those  located  peripherally  are  intraperitoneal. 

The  line  of  peritoneal  reflection  in  the  ileocecal  and  ileocolic  region  is,  as 
might  be  supposed,  subject  to  many  variations.  It  may  be  very  high  (Fig. 
71,  I),  leaving  cecum,  appendix,  ileum,  and  colon  free  and  movable,  on  a  mesen- 
tery as  long  as  12  cm. ;  or  very  low,  depriving  the  entire  ileocecal  apparatus  of 
a  movable  mesentery  (Fig.  71,  VIII),  and  fixing  it  quite  firmly  in  the  iliac 
fossa. 

Between  these  two  extreme  tj^pes.  Figs.  I  and  VIII,  neither  of  which  occurs 
frequently,  there  are  many  transition  forms,  which  place  the  line  of  peritoneal 
reflection  in  different  directions  and  at  various  levels.  It  is  either  longitudinal 
(Fig.  71,  IV),  transverse  (II),  or  oblique  (III),  and  when  studied  in  relation 
with  the  body,  Treves  finds  that  it  lies  usually  between  the  level  of  the  highest 
points  of  the  iliac  crest  and  that  of  the  anterior  superior  iliac  spines.  Its  rela- 
tion to  the  muscles  is  as  follows:  if  oblique  or  transverse,  it  crosses  the  psoas 
and  a  small  portion  of  the  iliacus ;  if  longitudinal,  it  may  pass  along  the  outer 
or  inner  margin  of  the  psoas;  and  a  ver}'  high  transverse  line  may  correspond 
to  the  lower  margin  of  the  kidney. 

Developmental  and  pathological  distortions  excepted,  we  find  that  both 
cecum  and  appendix  are  generally  covered  on  all  sides  by  peritoneum;  i.  e.,  the 
line  of  peritoneal  reflection  passes  above  them,  the  average  distance  from  the 
cecal  point,  according  to  Treves,  being  10  cm.  Bardeleben  says  correctly, 
therefore,  that  the  cecum  is,  as  a  rule,  completely  covered  by  peritoneum,  that 
it  is  freely  movable  below  the  ileocecal  junction,  and  that  its  downward  move- 
ment is  hindered  by  its  attachment  to  the  ascending  colon  and  not  b}^  a  fusion 
with  the  parietal  abdominal  wall.  The  supposition  that  the  cecum  is  partly 
an  extraperitoneal  organ,  and  that  cecal  hernite,  inguinal  or  femoral,  have  no 
peritoneal  sac,  is,  therefore,  erroneous.  In  exceptional  instances,  however, 
such  as  are  represented  in  Type  ^TII,  Fig.  71,  a  cecal  hernia  may  take  place 
without  formation  of  a  complete  peritoneal  sac.  Treves  and  others  deny 
that  the  cecum  has  a  mesentery.  Being  on  all  sides  surrounded  by  peritoneum 
and  only  attached  to  the  colon  above,  there  is  indeed  no  mesocecum  proper,  all 
the  cecal  vessels  and  lymphatics  passing  through  the  ileocolic  fold  anteriorly, 
and  along  the  cecal  wall  and  mesappendix  posteriorly.  The  embryonic  cecal 
mesentery  persists  in  the  adult  as  the  ileocecal  fold,  a  rudimentary  structure, 
carrying  only  a  few  insignificant  vessels. 

In  studying  the  eight  diagrams  given  in  Fig.  71,  a  comprehensive  view  may 
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be  obtained  of  the  types  of  peritoneal  reflection  in  the  ileocohc  region.  All 
pictures  are  posterior  views  of  the  intestine.  These  types  are  not  drawn  with 
reference  to  the  different  positions  the  appendix  may  assume.  Concerning  the 
relation  of  the  appendix  to  the  peritoneal  reflection,  see  Figs.  72-78. 

Fig.  71.  Type  L  Eight  per  cent.  An  entirely  free  colon,  cecum,  and 
ileum,  as  that  shown  in  this  type,  corresponds  to  the  form  found  in  man}^ 
mammalia,  but  in  man  it  is  met  with  in  only  a  few  instances.  The  cecum  is 
then  apt  to  hang  far  down  into  the  pelvis,  displaying  an  excess  of  develop- 
ment. 

Type  II.  Four  per  cent.  An  almost  transverse  line  of  peritoneal 
reflection  situated  some  distance  above  the  ileocecal  valve.  The  mesappendix 
may  or  may  not  in  such  cases  be  utilized  to  cover  the  large  intestine. 

Type  III.  Sixteen  per  cent.  The  line  is  oblique  and  still  quite  high, 
much  of  the  colon  being  free.  The  appendix  is  generally  tucked  away  under 
the  ileocecal  junction. 

T  3'  p  e  IV.  Ten  per  cent.  The  line  corresponds  to  the  median  border 
of  the  colon.  The  entire  posterior  surface  of  the  colon  is  covered  by  peritoneum, 
while  the  corresponding  surface  of  the  termination  of  the  ileum  is  without 
peritoneal  lining.    The  appendix  hangs  free  below  the  ileocecal  junction. 

Type  V.  Eight  per  cent.  The  line  of  reflection  has  advanced  over  the 
inner  half  of  the  colon  and  crosses  the  posterior  muscular  band  at  a  high  level. 
The  posterior  surface  of  the  ileum  is  extraperitoneal,  the  appendix  h'ing  free. 

Type  VI.  Thirty  per  cent.  This  is  the  most  frequent  type,  almost 
one-third  of  all  cases  showing  such  an  arrangement.  The  next  frequent  types 
are  III,  IV,  and  YU. 

Type  VI.  The  line  of  reflection  runs  somewhat  obliquely  from  the 
posterior  leaf  of  the  mesappendix,  across  the  lower  portion  of  the  ascending 
colon,  traversing  the  posterior  muscular  band  about  8  cm.  from  the  cecal 
pouch  and  continuing  upward  close  to  the  lateral  colic  margin.  The  distance 
of  this  line  from  the  lowest  point  of  the  cecum  may  var}-  considerably,  pro- 
ducing transition  forms  with  the  other  t5^pes.  The  ileum  is  completely  covered 
by  peritoneum  and  the  appendix  frequently  lies  tucked  away  under  it. 

Type  VII.  Sixteen  per  cent.  The  line  of  reflection  runs  along  the  pos- 
terior muscular  band  almost  to  the  appendix ;  the  median  half  of  the  colon  and 
terminal  portion  of  the  ileum  are  extraperitoneal,  the  appendix  either  hanging 
down  free  or  being  adherent  to  the  extraperitoneal  surface  of  the  cecum  and 
colon. 

Type  V  III.  Eight  per  cent.  The  entire  posterior  surface  of  the  colon 
and  cecum  and  termination  of  the  ileum  are  extraperitoneal,  and  the  line  of  re- 
flection is  almost  identical  with  the  outer  contour  of  the  large  intestine.  The 
appendix  may  again  hang  down  free  or  point  upward  and  be  adherent  to  the 
posterior  surface  of  the  cecum  and  colon,  i.  e.,  be  extraperitoneal  in  position. 

The  question  whether  the  appendix  is  an  intraperitoneal  or  extraperitoneal 
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Fig  71. — The  Eight  Most  Frequent  Types  of  Peritoneal  Reflection  of  the  Ileocecal  Region. 
The  intestine  is  viewed  from  behind.    Tiie  extraperitoneal  surfaces  are  drawn  daricer  in  order  to  differentiate 
them  from  the  smooth  serous  surfaces  of  the  intraperitoneal  portion. 
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organ  is  chiefly  decided  by  the  position  it  assumes  in  relation  to  the  cecum 
and  colon,  i.  e.,  whether  it  be  directed  downward  or  upward.    Or,  in  more  cor- 


FiG.  72. — Colon,  cecum,  and 
appendix  are  surrounded  by  peri- 
toneum. 


Fig.  73. — The  middle  portion 
of  the  ascending  colon  is  adherent 
to  the  parietal  abdominal  wall ;  the 
rest  of  the  colon,  cecum,  and  ap- 
pendix are  intraperitoneal. 


Fig.  74. — The  entire  ascend- 
ing colon  and  the  base  of  the  ap- 
pendix are  adherent  along  the 
posterior  abdominal  wall,  while 
the  rest  of  the  appendix  and  the 
cecum  are  intraperitoneal. 


rect  expression:  early  fusion  between  the  colon  and  the  posterior  abdominal 
wall  is  apt  to  produce  an  ascending  and  retroperitoneal  appendix,  while  late 
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fusion  brings  about  a  pendant  intraperitoneal  appendix.  (See  "Position  of' 
Appendix,"  Chap.  V,  p.  118.) 

Figs.  72  to  78  show  the  seven  most  striking  types  of  intraperitoneal  and 
extraperitoneal  appendices,  the  first  three  figures  giving  the  peritoneal  relation 
of  the  pendant  appendices,  while  the  other  four  illustrate  the  peritoneal  rela- 
tions of  the  ascending  forms. 

Fig.  72.  The  colon  is  not  adherent  at  any  place  and  the  appendix  is  pendant 
and  intraperitoneal.  It  may,  however,  be  drawn  up  on  to  the  cecum  if  the  latter 
be  distended.    This  type  is  an  exceptional  occurrence. 

Fig.  73.    The  colon  is  adherent  between  the  kidney  and  the  iliac  crest,  but 
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Fig.  77. — The  appendix  is  adherent  to  the  pos-  Fig.  78. — The  appendix  is  intraperitoneal  at  its 

terior  abdominal  wall,  but  not  to  the  colon.    Its  tip  proximal  and  distal  portions,  while  along  its  middle 

may  be  adherent  to  the  kidney  or  gall-bladder.  portion  it  is  extraperitoneal,  being  adherent  to  the 

colon  and  the  posterior  abdominal  wall. 

the  cecum  and  appendix  are  free  and  intraperitoneal.  This  type  also  is  not 
ver}^  common. 

Fig.  74.  The  colon,  as  far  as  the  root  of  the  appendix,  is  adherent.  The 
cecum  is  sagging  down  anteriorly,  giving  the  appendix  a  posterior  point  of 
origin.  The  appendix  may  be  entirely  covered  by  peritoneum  or  its  proximal 
end  may  be  extraperitoneal.    This  form  with  its  variations  is  the  most  frequent. 

The  next  four  types  illustrate  the  peritoneal  relation  of  the  ascending  ap- 
pendices; all  four  figures  showing  the  cecum  bent  backward  and  upward,  a 
characteristic  common  to  this  class  of  cases. 

Fig.  75  shows  the  appendix  intimately  adherent  both  to  the  colon  and  to 
the  posterior  abdominal  wall,  i.  e.,  it  is  entirety  extraperitoneal. 

Fig.  76  gives  the  picture  of  an  appendix  adherent  to  the  colon  but  not  to 
the  posterior  parietes,  the  peritoneum  intervening  between  the  two. 
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Fig.  77  is  the  reversed  condition,  viz.,  the  appendix  adherent  to  the  posterior 
abdominal  wall,  but  not  to  the  colon. 

Fig.  78  illustrates  finally  an  interesting  condition  occasionally  met  with. 
The  proximal  as  well  as  the  distal  extremities  of  the  appendix  are  intraperitoneal, 
while  the  middle  portion  is  extraperitoneal,  having  fused  with  the  colon  and 
posterior  abdominal  wall. 

Not  infrequently  an  appendix  is  adherent  in  a  similar  manner  to  the  under 
surface  of  the  ileum  and  its  mesentery. 

THE  INNER  SURFACE  OF  THE  ILEOCECAL  REGION  AND  ITS  VALVES. 

The  mucous  membrane  lining  the  colon  and  cecum  is  arranged  in  folds 
placed  in  a  characteristic  manner.  With  the  intestine  in  a  state  of  contraction 
these  folds  are  very  numerous  and  describe  a  wavy  course,  resembling  miniature 
intestinal  coils.  Their  main  direction  is  transverse  and  the  wavy  appearance 
is  due  to  the  contracted  circular  muscle-fibres.  With  the  intestine  moderately 
distended,  the  great  majority  of  these  folds  are  smoothed  out,  leaving  but  a 
few  permanent  transverse  folds,  the  so-called  semilunar  plicee  of  the  colon. 
Between  these  the  pouches  of  the  large  intestine  are  seen  to  balloon  out  to  a 
varying  extent.  The  mucous  folds  on  the  inner  surface  of  the  pouches  are 
still  evident,  though  quite  shallow,  while  the  plica?  gain  in  height  and  stand 
out  sharply,  projecting  from  3  to  8  mm.  into  the  lumen  of  the  intestine. 

The  plicae  of  the  colon  and  cecum  correspond,  as  may  be  supposed,  to  the 
transverse  grooves  seen  on  the  peritoneal  surface,  their  beginning  and  end 
being  marked  by  the  three  longitudinal  muscular  bands.  As  they  extend  from 
one  band  to  another  their  base  is  attached  to  the  inner  surface  of  the  intestine 
for  one-third  of  the  periphery.  However,  some  of  the  larger  plicae  are  seen 
to  be  continuous  with  one  another  over  a  muscular  band.  This  communicating 
portion,  if  present,  is  quite  shallow.  The  portion  of  the  plica  projecting 
into  the  lumen  has  the  form  of  a  narrow  crescent,  the  broadest  part  of  which  43 
at  the  middle  between  the  longitudinal  muscular  bands.  The  deepest  plicae 
consist  of  reduplications  of  all  the  coats  of  the  intestine,  the  musculature  and 
serosa,  however,  extending  only  half-way  into  the  fold.  The  shallower  plicae 
are  composed  only  of  mucosa  and  submucosa;  the  outer  coats  do  not  participate 
in  their  formation. 

The  plicae  are  found  at  fairly  regular  intervals  along  the  mucous  surface, 
resembling  shelves  put  in  a  round  wall.  Their  distance  from  one  another 
varies  from  1.5  to  3.5  cm. ;  but  occasionally  they  may  be  still  further  apart, 
especially  in  the  lateral  cecocolic  region. 

In  the  embryo  and  fetus  there  are  no  plicae  except  the  frenulum  of  the  ileo- 
colic valve,  running  around  the  median  half  of  the  large  intestine  and  dividing 
the  cecum  from  the  colon.  Because  this  is  first  to  form,  it  develops  to  greater 
size  than  the  others,  which  do  not  make  their  appearance  until  after  birth, 
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Fig.  79. — The  Valves  of  the  Ileocecal  Kegion. 

A  portion  of  the  anterior  wall  of  the  large  intestine  has  been  removed  in  order  to  show  the  structures  in  the 
interior.  The  large  transverse  plica  dividing  the  cecum  from  the  colon,  and  called  the  frenulum,  separates  into 
two  lips  which  form  the  ileocecal  valve.  The  upper  of  the.se  lips  .slightly  overhangs  the  lower.  Below  the  valve 
we  .see  the  large  expanded  cavity  of  the  cecum.  At  the  lower  median  portion  of  this  lies  the  crescent-shaped 
appendico-cecal  valve.  The  two  small  diagrams  are  sections  of  the  two  valves,  the  upper  right-hand  picture 
demonstrating  the  construction  of  the  ileocecal  valve,  the  lower  left-hand  picture  that  of  the  appendical  valve. 
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Fig.  80. — The  Appeabance  of  the  Appendical  Orifice  in  a  Case  in  which  the  Ceco-appendical  Angle 

Measured  20  Degrees. 

The  valve  (Gerlach's  valve)  is  a  crescent-shaped  ridge  of  cecal  mucosa  resting  immediately  upon  the  mucosa 
of  the  appendix.  The  mechanism  is  such  that  distention  of  the  cecum  will  close  the  mouth  of  the  appendix. 
The  valve,  however,  will  not  prevent  the  contents  of  the  appendix  from  passing  back  into  the  cecum;  i.  e.,  it 
has  the  same  effect  as  the  ileocecal  valve. 


Fig.  81. — The  Appearance  of  the  Appendical  Orifice  i.n  a  Case  in  which  the  Ceco-appe.ndical  Angle 

Measured  30  Degrees. 

The  crescent-shaped  mucous  fold  does  not  completely  close  the  opening  into  the  appendix,  and  further  in  we 
see,  though  indistinctly,  a  second  counterfold  (described  by  Nanninga).  In  distention  of  the  cecum  these  folds 
will  shut  off  the  entrance  into  the  appendix. 
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when  the  saccute  of  the  colon  begin  to  bulge  out.  The  frenulum  is  also  pro- 
duced by  a  different  process  than  the  other  plicse,  in  so  far  as  it  owes  its  forma- 
tion to  a  projection  of  the  terminal  portion  of  the  ileum  into  the  lumen  of  the 
large  intestine;  a  beginning  intussusception,  though  of  a  modified  character. 
The  ileum  thus  lifts  up  a  transverse  fold,  which  becomes  a  valve  at  this  junc- 
tion. This  is  the  ileocecal  valve,  surrounding  a  narrow  slit,  whose  direction  is 
transverse.  The  valve  consists  of  an  upper  and  a  lower  lip,  which  join  at 
their  ends  (Fig.  79).  The  upper  lip  is  generally  broader  and  o^•erhanging  the 
lower.  Like  the  other  transverse  folds,  the  frenulum  of  the  ileocecal  vah'e  is 
semilunar  in  shape,  but  longer,  extending  over  more  than  one-half  of  the  per- 


FiG.  84. — Ceco-Appendicai,  Angle  of  60  Degrees. 
Wide  gaping  mouth  of  the  appendix.    Gerlach's  and  Nanninga's  folds  have  almost  disappeared  and  resemble  the 
concentrically  arranged  mucous  folds  of  the  cecum. 

iphery  of  the  intestine.  The  valve  is  not  exactly  in  the  middle  of  the  frenulum, 
but  nearer  its  anterior  portion.  Seen  from  the  peritoneal  surface,  the  frenulum 
and  valve  correspond  to  the  deep  kink  at  the  ileocolic  junction. 

The  terminal  portion  of  the  ileum  curves  around  the  cecum,  making  a  sudden 
turn  shortly  before  the  valve,  and  bringing  the  axis  of  the  lumen  to  stand  at 
right  angles,  or  nearl}'-  so,  to  the  axis  of  the  colon  ascendens.  (See  Fig.  79,  upper 
diagram.) 

Any  pressure  arising  from  within  the  cecum  or  colon  will  serve  to  tighten 
this  valve,  and  contraction  or  tension  of  the  circular  muscle-fibres  in  the 
frenulum  will  have  the  same  effect.  Fig.  79  illustrates  comprehensively  the 
anatomical  structures  producing  this  mechanism. 
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The  mucous  surface  of  the  cecum  is  also  elevated  at  certain  intervals  corre- 
sponding to  the  depressions  between  the  sacculse,  most  of  the  folds  being, 
however,  quite  shallow;  only  one  or  two  attaining  the  development  of  the 
colic  plicre.  Their  number  depends  upon  the  length  of  the  cecum  and  the 
degree  of  its  fixation. 

On  opening  the  cecal  pouch  from  above  and  looking  toward  the  appendical 


Fig.  8.5. — Ceco-ai'i'kndical  Angle  of  90  Degrees. 

Fetal  type,  showing  tapering  ceco-appendical  junction.    Gerlach's  and  Nanninga's  folds  are  entirely  absent. 
There  is  no  obstacle  to  the  free  passage  of  inte.stinal  contents  in  either  direction. 

opening,  the  folds  are  seen  to  be  grouped  more  or  less  concentricallj^,  the  shortest 
being  around  the  orifice  of  the  appendix,  where  they  may  simulate  a  valve 
(Figs.  79-86).  If  the  cecum  tapers  gradually  into  the  appendix,  the  folds 
of  the  funnel  may  appear  as  double  or  triple  A'alvular  structures. 

The  most  frequent  arrangement  is  shown  in  Fig.  80,  where  a  semilunar 
fold  or  reduplication  of  mucous  membrane  is  seen  just  above  the  appendical 


116 


ANATOMY. 


orifice.  This  is  what  Gerlach  *  (1847)  has  described  as  the  valve  of  the  ap- 
pendix. 

This  structure  is,  however,  not  a  valve  in  the  true  sense  of  the  word,  and 
is  clearly  seen  only  with  the  appendix  coming  off  at  an  acute  angle  from  the 
cecum,  {.  e.,  if  there  is  a  sudden  kink  at  the  appendico-ceeal  junction,  the  axis 


Fig.  86. — Exceptional  Fokm  of  Appendical  Orifice  in  a  Case  in  which  the  Appendico-cecal  .\.n"gle 

Measured  only  12  Degrees. 
In  spite  of  the  very  acute  angle  the  orifice  was  gaping,  nothing  preventing  the  passage  of  the  contents  in 
either  direction.    This  condition  is  due  to  the  presence  of  a  large  pouch  (a)  opposite  the  crescent-shaped  fold. 
The  pouch  represents  the  last  sacculation  of  the  cecum,  especially  large  in  this  case,  and  extending  part  of  the 
way  into  the  appendix. 

of  the  appendix  running  at  less  than  an  angle  of  45  degrees  to  the  wall  of  the 
cecal  pouch.  This  angle  varies  according  to  the  different  positions  of  the 
appendix  from  10  degrees  to  90  degrees.  If  the  appendix  has  a  short  mesentery 
and  ascends  for  some  distance  behind  the  ileocecal  junction,  as  is  the  case  in 

*  This  valve  was  accurately  described  by  Gerlach  and  goes  by  his  name,  but  it  was  previ- 
ously noted  and  clearly  described  by  Merling,  I.  D.  Heidelb.,  1836. 
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the  majority  of  instances,  the  smallest  angles  are  produced  (Figs.  80  and  81). 
A  distention  of  the  cecum  will  then  cause  the  semilunar  fold  to  lay  itself  over 
the  opening  of  the  appendix  and  thus  act  as  a  valve.  Of  course,  muscular 
contraction  plays  an  equally  unportant  part  in  the  closure  of  the  orifice. 

An  appendix  having  a  wide  mesentery  and  directed  toward  the  ihac  vessels 
usually  forms  an  angle  of  40  degrees  to  60  degrees  with  the  cecal  surface  (Figs. 
82,  83,  and  84).  In  such  cases  the  semilunar  mucous  fold  above  the  orifice 
is,  as  a  rule,  joined  by  a  second  and  smaller  fold  on  the  opposite  side  and  situated 
some  distance  within  the  appendix  (Nanninga).  Both  folds  combined  fre- 
quently do  not  suffice  to  close  the  orifice,  and  a  distention  of  the  cecum  will 
involve  the  appendix. 

In  appendices  of  the  tapering  fetal  type,  the  angle  usually  measures  90 
degrees,  and  while  there  may  be  a  succession  of  shallow  trans^-erse  mucous 
folds  projecting  into  the  lumen,  there  is  no  indication  of  a  valve  (Fig.  85). 
The  axis  of  the  appendix  is  in  direct  linear  continuity  with  the  axis  of  the 
cecum,  and  if  in  such  cases  the  cecum  is  distended,  the  appendix  will  always 
be  distended  with  it. 

There  are  exceptional  cases  where  an  acute  angle  may,  nevertheless,  be 
associated  with  a  wide  and  open  appendical  orifice.  One  of  these  cases  is 
pictured  in  Fig.  86.  At  its  junction  with  the  appendix  the  lateral  cecal  pouch 
forms  a  capacious  sac  (a)  the  presence  of  which  makes  it  impossible  for  the 
semilunar  appendical  valve  to  effectively  close  the  mouth  of  the  appendix. 
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ANATOMY. 

THE  POSITION  OF  THE  APPENDIX.    THE  DIMENSIONS  OF  THE  APPENDIX.  THE 
STRUCTURE  OF  THE  APPENDIX.    THE  CONTENTS  OF  THE  APPENDIX. 
OBLITERATION  OF  THE  APPENDIX.  RETROGRESSION. 

POSITION  OF  THE  APPENDIX. 

Point  of  Origin. — The  location  of  the  point  of  origin  depends  entirely 
upon  the  topography  of  the  cecum.  According  to  whether  the  cecal  pouch 
is  directed  upward  or  downward,  outward  or  inward,  forward  or  backward,  or 
whether  colon  and  cecum  haA^e  rotated  insufficiently  or  too  much  around  their 
long  axis,  the  point  of  origin  of  the  appendix  varies  in  position.  It  may  be 
found  at  almost  any  point  of  the  cecal  pouch,  as  shown  in  Fig.  87. 

There  are,  however,  two  main  locations  for  the  point  of  origin,  viz.,  I,  behind 
the  cecum,  and  II,  in  front  of,  or  at  the  lower  region  of  the  cecum;  and  it  is 
a  recognized  fact  that  the  development  of  either  of  these  two  positions  is  due 
to  the  influence  of  the  peritoneal  fusion  of  the  mesocolon  with  the  posterior 
abdominal  wall,  whether  early  in  embryonic  life  (cecum  in  subhepatic  position) 
or  late  (cecum  in  iliac  position).  Early  fusion  produces  the  first  type;  late 
fusion  the  second. 

Early  fusion  is  brought  about  by  the  ileum  leaving  the  subhepatic 
region  at  an  early  date,  thus  permitting  the  cecum  to  lodge  at  once  against 
the  prerenal  peritoneum;  the  mesocolon  and  inner  border  of  the  large  intestine 
become  adherent  at  a  high  level  and  the  subsequent  descent  and  expansion 
of  the  cecum  occur  mainly  in  its  lateral  and  anterior  portion.  The  distention 
and  sagging  down  of  the  cecum  in  this  manner  causes  its  axis  to  be  directed 
medianward  and  dorsalty.  As  a  result  the  apex,  or  origin  of  the  appendix,  shifts 
obliquely  upward  and  backward  to  the  left,  i.  e.,  toward  the  middle  of  the 
body,  and  the  appendix  appears  hidden  behind  and  mesial  to  the  cecum  with 
its  proximal  portion  pointing  upward  (Figs.  88,  89,  90,  91,  92,  and  93). 

Late  fusion  is  caused  by  the  ileum  remaining  in  the  subhepatic  position 
between  cecum  and  kidney  during  the  initial  stages  of  the  cecal  descent,  pre- 
venting the  two  organs  from  early  becoming  adherent.  When  the  ileum  has 
finally  swung  around  to  the  left  and  the  cecum  and  appendix  come  in  contact 
with  the  parietal  abdominal  wall,  the  descent  has  already  progressed  far  enough 
to  bring  the  cecal  pouch  in  apposition  with  the  iliac  fossa.    Peritoneal  fusion 
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taking  place  at  this  late  stage  will  not  materially  affect  the  subsequent  form 
of  the  descending  cecal  pouch.  There  is  little  traction  in  a  mesiodorsal  direc- 
tion, and  the  apex  of  the  pouch — i.  e.,  the  origin  of  the  appendix — will  remain 
near  the  lowest  portion.  As  a  result  the  appendix  is  more  inclined  to  assume 
the  pelvic  position  or  lodge  among  coils  of  small  intestine  (Fig.  94). 

The  position  first  described — i.  e.,  behind  the  cecum — is  that  generally 
met  with,  which  indicates  that  in  the  human  embryo  the  fusion  takes  place  usuall}^ 
at  an  early  period,  and  therefore  in  the  majority  of  cases  the  appendix  is  found 
to  arise  on  the  internal  and  more  or  less  posterior  surface  of  the  cecum,  at  a 
distance  of  from  1  to  4  cm.  below  the  ileocecal  valve.  This  mesioposterior 
position  of  the  point  of  origin  is  found  in  the  overwhelming  majority  of  cases. 


Fig.  87.— Diagram  Showing  the  Various  Places 
ON  THE  Surface  of  the  Cecum  from  which  the 
Appendix  may  take  its  Origin.  The  chanB;es 
in  position  of  the  origin  are  brought  about  by 
the  varying  topography  of  the  cecum. 


Fig.  88. — The  point  of  origin  is  at  (a),  Fig.  87. 
The  specimen  is  from  a  fetus  seven  months  old.  It 
shows  the  appendix  arising  from  the  mesio-anterior 
portion  of  the  cecum  and  pointing  in  an  upward  direc- 
tion, behind  the  mesentery  of  the  ileum. 

The  appendix  is  of  the  tapering  fetal  type,  which 
sometimes  persists  in  the  adult.     (See  Fig.  89.) 


According  to  Treves,  it  occurs  in  ninety  per  cent.  Fig.  87  (point  c)  and  Figs. 
90,  91,  92,  93,  and  97. 

Variations  of  this  position  are  given  in  Figs.  98  and  99.  If  the  cecum 
has  rotated  around  its  axis  so  as  to  render  the  posterior  longitudinal  muscular 
band  visible,  the  origin  of  the  appendix  becomes  shifted  toward  point  d.  Fig. 
98  is  an  example  of  this  form.  If  the  rotation  is  still  more  pronounced,  the 
origin  of  the  appendix  is  on  the  lateral  border,  usually  pretty  high  up  (e),  and 
the  direction  of  the  appendix  is  toward  the  liver  (Fig.  99).  The  ileocolic 
junction  shifts  also  in  a  posterior  direction. 

The  other  points  of  origin,  a,  b,  and  /,  are  found  on  the  anterior  face  or  on 
the  lower  portion  of  the  cecum.  These  are  the  main  variations  of  the  second 
type,  produced  by  late  fusion.  A  long  and  free  mesocolon  is  generally  asso- 
ciated with  this  type. 

Figs.  88  and  94  show  the  appendix  arising  from  the  mesio-anterior  portion 
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at  point  a,  Fig.  87.  Fig.  88  is  the  typical  tapering  cecum  of  the  fetus,  while 
Fig.  89  shows  the  same  form  persisting  in  the  adult.    Fig.  95  illustrates  the 


Fig.  89. — Persistent  Fetal  Type  of  Cecum  and  Appendix  in  an  Adult.    (Specimen  from  H.  S.  Weaver 

OF  Philadelphia.) 

The  axis  of  the  cecum  stands  almost  at  risht  angles  to  the  axis  of  the  colon  and  there  is  a  deep  kink  at 
the  ileocolic  junction.  The  cecal  pouch  curves  upward  and  gradually  tapers  into  the  appendix.  The  latter  is 
directed  upward  behind  the  mesocolon. 


effect  of  a  long  and  free  mesocolon  upon  the  form  of  the  cecum  and  the  point 
of  appendical  origin.  The  cecum  does  not  curve  over  to  the  left,  but  extends 
straight  downward  in  the  same  direction  with  the  axis  of  the  colon.    The  pouches 
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on  both  sides  of  the  anterior  muscular  band  are  symmetrical  and  the  appendix 
arises  from  the  lowest  point  of  the  cecum.    Fig.  87  (point  b). 


Fig.  90. — The  Appendix  Arises 

FROM   THE   MeDI.\N  PORTION 

OF  THE  Cecum  at  Point  (c). 
Fig.  87. 

The  cecum  is  bent  toward 
the  ileum,  and  the  appendix  is 
hidden  behind  the  terminal  por- 
tion of  the  small  intestine. 


Fig.  91. — Appendix  Arising  at 
Point  (c),  Fig.  87. 
The  cecum  describes  the  same 
curve  as  shown  in  preceding  figure 
and  its  lateral  pouch  has  attained 
considerable  proportions.  It  is 
often  subdivided  into  several 
smaller  sacculations,  as  shown  in 
this  picture. 


Fig.  92. — Point  of  Appendical 
Origin  at  (c),  Fig.  87. 
The  tapering  cecum  is  bent 
inward  and  upward,  the  appendix 
lying  curled  up  beneath  the  ileo- 
cecal junction. 


Fig.  93. — Point  of  Origin  at  (c).  Fig.  87. 
While  the  lateral  cecal  pouches  are  developed  to 
considerable  extent,  the  median  pouch  is  of  insig- 
nificant size.  In  this  type  the  appendix  arises  very 
near  the  ileocecal  junction.  Fig.  97  shows  the  same 
position  combined  with  abnormal  arrangement  of 
mesappendix  and  vessels. 


Fig.  94. — The  Appendix  Arises  from  the  An- 
terior AND  Median  Extremity  of  the  Cecum. 
Point  (a).  Fig.  87. 

The  posterior  cecal  pouch  is  visible  beneath  and  to 
the  left  of  the  appendico-cecal  junction. 


Exceptionally  the  appendix  appears  to  arise  from  the  anterior  wall  of  the 
cecum  Fig.  87,  (/).    This  is  likewise  due  to  a  long  mesocolon  which  allows  a 
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Fig.  95. — The  Appendix  Arises  from  the  Xn- 
FEKiOR  Portion  of  the  Cecum  at  Point  (b), 
Fig.  87. 

The  cecal  pouches  have  developed  equally  on 
both  sides  of  the  anterior  muscular  band  and  there  is 
no  curve  of  the  cecum  in  the  direction  of  the  ileum. 
The  appendix  may  hang  dov/n  or  be  directed  upward 
behind  the  cecum,  as  shown  in  this  figure.  This  con- 
dition is  often  due  to  distention  of  the  cecum,  causing 
separation  of  the  two  leaves  of  the  mesappendix  and, 
as  a  consequence,  fixation  of  the  appendix  in  close 
apposition  to  the  cecal  wall. 


Fig.  96. — Point  of  Origin  at  (/),  Fig.  87. 
The  ileocecal  apparatus  has  failed  to  rotate 
around  its  long  axis  and  the  appendix  is  found  aris- 
ing from  the  anterior  and  lateral  face  of  the  cecum. 
The  ileum  enters  the  large  intestine  from  the  right 
instead  of  the  left,  and  the  appendix  has  retained 
the  fetal  type.  The  arrows  indicate  the  manner  of 
rotation,  which  would  bring  the  parts  in  normal  re- 
lation with  the  iliac  fossa. 


Fig.  97. — Abnormal  Position  of  the  Appendix  and  Abnormal  Arrangement  of  its  Blood-supply. 
The  point  of  origin  is  at  the  ileocecal  junction  (c),  Fig.  87,  and  the  mesappendix  is  attached  to  the  lateral 
cecal  pouch.    The  ileocecal  fold  is  incomplete,  as  it  is  not  attached  to  the  cecum.    The  blood-supply  of  the 
appendix  comes  through  the  ileocolic  fold  and  passes  over  the  anterior  surface  of  the  cecum  before  entering  the 
mesappendix.    (.T.  M.  T.  Finney's  case.) 


POINT  OF  ORIGIN  OF  APPENDIX. 


123 


degree  of  rotation  or  torsion  of  the  whole  cecum,  bringing  the  origin  of  the  ap- 
pendix more  toward  the  anterior  side  of  the  cecum.  The  ileocecal  yalxe  is  in 
such  instances  found  on  the  posterior  lateral  portion  of  the  large  intestine 
(Fig.  96). 

The  point  of  origin  of  the  appendix  on  the  cecum  has  considerable  influence 
on  pathological  conditions.  In  connection  with  this  we  may  distinguish  again 
the  two  main  positions  above  described;  I,  the  retrocecal,  and  II,  the  prececal 
positions.  While  the  latter  would  mean  danger  to  the  patient  in  case  of  disease 
of  the  appendix,  the  former  would  signify  comparative  safety. 


Fig.  98.— Point  of  Okigin-  at  Point  (d).  Fig.  87. 

The  colon  and  cecum  have  failed  to  rotate  around 
their  long  axis  and  as  a  consequence  the  posterior 
longitudinal  muscular  band  is  rendered  visible  lateral 
to  the  anterior,  and  the  point  of  origin  of  the  appen- 
dix has  shifted  toward  the  posterior  surface  of  the 
cecum.  The  arrows  indicate  the  rotation  necessary 
for  the  reestablishment  of  the  normal  topography  of 
the  ileocecal  apparatus. 


Fig.  99. — Point  op  Origin  at  (e),  Fig.  87. 
The  ileocecal  apparatus  has  failed  to  rotate  as 
indicated  by  the  arrows.  Both  muscular  bands  are 
visible  from  the  front  and  the  appendix  is  seen  to 
arise  from  the  outer  posterior  surface  of  the  cecum. 
Such  appendices  often  show  the  fetal  tapering  form 
and  are  generally  directed  upward. 


If  the  point  of  origin  is  retrocecal,  points  c,  el,  and  e,  Fig.  87,  it  may  or  may 
not  be  an  extraperitoneal  organ,  according  to  whether  the  level  of  the  peritoneal 
reflection  is  above  or  below  the  appendix.  If  it  is  above,  the  appendix  usually 
occupies  a  peritoneal  pocket,  a  condition  generally  favorable  for  the  prompt 
isolation  of  an  abscess  by  means  of  adhesions;  and  if  the  peritoneal  reflection 
is  below,  the  result  is  an  extraperitoneal  appendix,  a  perforation  of  which 
would  drain  into  the  subperitoneal  tissue  of  the  iliac  fossa,  whence  it  might 
spread  in  several  directions. 

If  the  appendix  occupies  the  anterior  face  of  the  cecum,  i.  e.,  if  it  is  prececal, 
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points  a,  b,  and  /,  Fig.  87,  it  is  then  situated  witliin  the  peritoneal  cavity,  into 
which  a  perforation  of  the  appendix  might  open. 

Position,  General  Considerations. — ^The  appendix,  if  not  hidden  behind 
the  cecum,  is  almost  always  covered  by  loops  of  small  intestine  lying  anterior 
to  it.  When  it  occupies  the  iliac  fossa,  it  is  in  close  relation  with  the  psoas 
muscle  and  occasionally  with  the  iliacus,  running  either  parallel  to  the  muscle- 
fibres,  or  lying  obliquely  or  transversely  across  them. 

If  the  mesappendix  is  short,  i.  e.,  if  the  posterior  leaf  of  the  peritoneum 
is  reflected  over  the  posterior  abdominal  wall  at  a  lower  level  than  usual,  the 
appendix  may  come  into  closer  relationship  with  the  neighboring  structures. 
It  may  be  situated  entirely  behind  the  peritoneum,  between  the  latter  and  the 
pelvic  fascia  and  close  to  the  psoas  and  iliacus  muscles,  or  against  the  iliac 
vessels  and  pelvic  wall.  In  some  cases,  the  entire  posterior  leaf  of  the  mes- 
appendix fuses  with  the  parietal  peritoneum,  and  the  appendical  vessels  repose 
directly  on  the  posterior  abdominal  wall. 

Robinson  states  that  in  cases  where  the  appendix  is  found  resting  against 
the  psoas  muscle,  there  is  a  decided  tendency  to  the  formation  of  peritoneal 
adhesions.  He  claims  that  the  powerful  contractions  of  this  muscle  and  perhaps 
of  the  iliacus  irritate  the  appendix.  Irritation  produces  adhesions,  which  in 
turn  cause  bends,  kinks,  and  obstructions,  thus  impairing  the  circulation  and 
peristalsis,  and  rendering  the  appendix  incapable  of  emptying  itself. 

In  cases  of  undescended  cecum  the  ileum  generally  crosses  the  psoas  to 
meet  the  high  cecum,  and  Robinson  claims  that  there  are  invariablj'^  peritoneal 
adhesions  tying  the  ileum  to  the  psoas.  Such  a  case  is  pictured  in  Fig.  109. 
In  his  statistics  Robinson  says  that  the  appendix  was  found  resting  on  the 
psoas  in  forty-six  per  cent,  of  the  male  and  in  twenty  per  cent,  of  the  female 
subjects  he  examined.  Over  four-fifths  of  such  appendices  showed  adhesions. 
The  reason  for  the  preponderance  of  this  position  and  condition  in  the  male 
is  the  narrowness  of  the  male  pelvis  and  the  greater  size  and  strength  of  the 
psoas  in  the  male  as  compared  with  the  female,  where  the  pelvis  is  capacious 
and  the  psoas  less  developed.  Robinson  gives  the  frequency  of  the  pelvic 
position  of  the  appendix  as  forty-eight  per  cent,  in  the  female  and  thirty-se^■en 
per  cent,  in  the  male.  Only  one-fourth  of  such  appendices  showed  adhesions. 
These  data  seem  to  throw  some  light  on  the  question  why  appendicitis  occurs 
more  frequently  in  the  male  than  in  the  female  (3:1). 

There  is  a  definite  relationship  between  the  consistency  of  the  appendix 
and  the  position  it  occupies.  The  appendix  is  usuall)^  quite  flexible,  this  quality 
diminishing,  however,  with  age.  As  a  rule,  it  is  but  slightly  curved,  and  if 
short,  6  cm.  or  less,  it  may  appear  as  an  almost  straight  tube.  The  same  effect 
is  obtained  by  rigidity  of  the  appendix.  Longer  appendices,  however,  are 
frequently  bent  back  upon  themselves  or  drawn  up  hy  the  shortness  of  their 
mesentery  into  various  bizarre  forms,  a  figure-8  or  a  spiral.  If  the  mesappendix 
is  sufficiently  long,  or  if  the  tension  acting  on  the  appendix  by  its  mesenter}^, 
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drawing  it  up  into  various  bends  and  sinuosities,  could  be  removed  by  gently 
untwisting  the  mesentery,  the  appendix  would  then  be  seen  to  form  a  fairly 
regular  curve  with  its  concavity  turned  toward  the  cecum;  this  curve  carries 
the  appendix  upward  behind  that  organ,  usually  continuing  the  curve  formed 
by  the  anterior  muscular  band  of  the  cecum. 


Fig.  100. — Diagrams  Showing  the  Changes  in  the  Topography  of  the  Ileocecal  Apparatus  due  to  Dis- 
tention OF  the  Colon  in  Cases  of  Non-adherent  cecum. 
The  left  section  shows  the  large  intestine  in  normal  state  of  distention,  while  the  right  section  illustrates 
it  in  extreme  state  of  expansion.  The  upper  portion  of  the  colon  being  anchored  posteriorly  by  adhesions  and 
being  unable  to  expand  in  the  direction  of  the  liver,  causes  the  lower  portion  with  the  cecum  and  appendix  to 
swing  in  an  anterior  and  median  direction,  i.  e.,  in  the  direction  of  least  resistance. 

A  long  appendix  with  a  long  mesentery  may  possess  considerable  freedom 
of  motion,  and  it  is  probable  that  it  assumes  different  positions  during  the 
day.  Changes  in  the  position  of  the  body,  Avhether  erect  or  reclining,  and  the 
different  degrees  of  distention  of  the  adjacent  intestine,  may  contribute  to 
alter  the  topography  of  the  ileoceco-appentlical  apparatus.    (See  Fig.  100.) 
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We  see  therefore  that  the  direction  and  course  which  the  appendix  takes 
are  regulated  by  its  length  and  consistency,  and  by  the  mobility  given  to  it  by 
its  mesentery.  The  tip  may  point  in  almost  any  direction.  The  relative 
frequency  of  the  main  directions  has  been  given  as  follows: 

Horizontal  toward  promontory,  or  pointing  lat- 
erally   32  per  cent. 

Oblique,  toward  spleen   10  " 

Ascending   34  " 

Descending   24  " 

100 

Fig.  101  pictures  more  in  detail  the  various  directions  in  which  an  appendix 
may  point.    These  are,  in  order  of  their  relative  frequency 

(1)  Into  pelvis. 

(2)  Along  iliac  vessels. 

f3)  To  promontory  of  sacrum. 
(4)  Behind  cecum, 
fo)  Under  ileum. 

(6)  Lateral  to  cecum. 

(7)  Into  iliac  fossa. 

(8)  Among  coils  of  small  intestine. 

(9)  Mesial  to  cecum  over  ileum. 

To  these  should  be  added  the  large  number  of  appendices  which  are  tucked 
away  behind  the  ileocecal  junction  and  of  which  no  direction  can  be  given 
owing  to  the  fact  that  they  are  bent  back  upon  themseh'es  without  assuming 
any  distinct  direction.    This  class  is  more  frequent  than  any  other  (Fig.  101). 

Occasionally  an  otherwise  straight  appendix  is  sharply  bent  upon  itself 
near  its  extremity,  forming  a  species  of  hook.  Kinks  or  bends  may,  however, 
form  at  any  point  along  the  appendix,  being  caused  by  adhesions  to  the  perito- 
neal lining  of  the  abdominal  cavity  or  abdominal  organs,  or  from  one  portion 
of  the  appendix  to  another.    (Fig.  148.) 

These  different  bends  and  twists  and  accompanying  firm  adhesions  may 
give  rise  to  strangulation  of  the  intestine,  should  the  appendix  become  adherent 
to  one  of  its  loops.  As,  however,  the  kinked  appendix  is  generally  found  in 
a  retrocecal  position,  such  occurrences  are  fortunately  rare. 

The  literature  on  the  subject  of  positions  of  the  appendix  is  full  of  the  most 
elaborate  statistics;  but  as  they  make  unprofitable  and  difficult  reading,  they 
have  been  largely  omitted  and  only  the  average  of  the  combined  results  is 
given. 

Most  Frequent  Positions  of  the  Appendix.— The  normal  position  of  the 
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ileocecal  apparatus  is  in  the  right  iliac  fossa,  the  cecum  occupying  the  triangular 
space  between  the  iliac  vessels  and  Poupart's  ligament.  The  terminal  portion 
of  the  ileum  ascends  obliqueh^  and  crosses  the  iliac  vessels  about  midway  be- 
tween the  promontory  and  Poupart's  ligament  (Fig.  102). 

In  the  fetus  the  appendix  is,  as  a  rule,  curled  up  at  the  posterior  and  inferior 
aspect  of  the  cecum.  While  in  the  adult  it  is  often  found  lying  below  or  even 
to  the  right  of  the  cecum,  its  most  usual  position  is  along  the  internal  or  median 
border  of  the  organ,  being  often  partially  concealed  behind  the  terminal  por- 


FiG.  101. — Diagram  Showing  the  Various  Directions  in  which  an  Appendix  may  Point. 


tion  of  the  ileum  and  its  mesentery,  to  which  it  is  not  infrequently  adherent. 
If  the  appendix  is  short,  its  tip  will  point  obliquely  upward  in  the  direction 
of  the  spleen  or  the  left  hypochondriac  region.  If  long,  it  may  be  doubled 
back  upon  itself.  It  is  then  that  we  find  it  lying  on  the  psoas  muscle  parallel 
with  its  fibres,  or  crossing  them  in  various  directions,  or  also  reposing  on  the 
iliac  vessels.  Appendices  in  these  positions,  i.  e.,  hidden  behind  the  ileocecal 
junction,  are  found  in  about  forty  per  cent,  of  the  cases  (Figs.  90,  91,  92,  and 
101). 

The  second  most  frequent  position  of  the  appendix  is  ascending  vertically 
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behind  or  lateral  to  the  cecum  and  ascending  colon,  more  or  less  attached  to 
the  dorsal  wall  of  the  large  intestine,  and  being  either  straight  or  curved  at 
its  extremity  (Figs.  98,  99,  and  101).  It  is  found  to  occur  in  from  twenty- 
five  to  thirty  per  cent,  of  the  cases,  and  is  usually  associated  with  the  absence 
of  a  well-formed  mesappendix.  This  position  may  be  accounted  for,  as  Treves 
explains,  by  the  abnormal  growth  of  the  cecum,  which,  as  it  enlarges  within 
its  passive  peritoneum,  draws  for  its  covering  from  the  mesentery  of  the  ileum 
and  appendix.  The  two  leaves  of  the  mesappendix  become  unfolded,  lessening 
in  width.    The  disappearance  is  first  noticeable  near  the  root  or  proximal 


Fig.  102. — The  Normal  Position  of  the  Ileocecal  Apparatus. 
The  appendix  is  usually  not  visible  until  the  cecum  is  lifted  out  of  the  iliac  fossa. 

end  of  the  appendix,  drawing  this  portion  close  to  the  posterior  surface  of 
the  cecum.  The  further  distention  of  the  cecum  and  unfolding  of  the  mes- 
appendix to  cover  it,  cause  the  complete  disappearance  of  the  latter  and  the 
vertical  position  of  the  appendix  along  the  posterior  surface  of  the  cecum  and 
colon.  The  bends  of  the  appendix  are  generallj'  straightened  out  during  this 
process  (Figs.  95  and  76).  If,  in  addition,  the  colon  becomes  adherent  to  the 
abdominal  parietes,  the  result  is  an  extraperitoneal  position  of  the  appendix, 
which  lies  embedded  in  cellular  tissue  (Fig.  75).  The  vertical  position  behind 
the  cecum  may  also  be  produced  by  the  formation  of  early  adhesions  between 
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the  appendix  and  the  organs  Ij^ing  posterior  to  the  cecum  in  its  descent,  the 
tip  being  held  adherent  in  the  neighborhood  of  the  ki(hiey,  hver,  or  gall-bladder, 
and  as  a  consequence  of  the  cecal  descent  the  appendix  assumes  a  vertical 
position  behind  the  colon.  Later,  there  may  be  a  fusion  and  disappearance 
of  some  of  the  adjacent  layers  of  peritoneum  covering  the  appendix  and  the 
cecum,  and  the  two  become  partly  or  completely  adherent  to  the  posterior 
abdominal  wall.  This  vertical  position  between  the  cecum  and  psoas  muscle 
may  subject  the  appendix  to  an  abnormal  degree  of  friction  during  contrac- 


Fig.  103. — Diagram  Showing  the  Posi- 
tions OF  Moderate  Displacement 
OF  THE  Appendix,  viz.,  it  is  Still 
Found  in  the  Right  Lower  Quad- 
rant OF  THE  Abdominal  Cavity. 


Fig.  104. — Diagram  showing  the  excursions  possible  to  an  ileo- 
cecal apparatus  with  a  long  and  movable  mesentery,  the  fixed  point 
being  indicated  by  (X).  The  cecum  and  appendix  in  such  cases 
may  be  found  in  any  of  tlie  four  positions  (a),  (b),  (c),  and  (d),  as 
well  as  at  intermediate  points.  It  may  likewise  occupy  a  ventral 
position  and  lodge  in  an  umbilical  hernia.  (Autopsy,  January  16, 
1902.) 


tion  of  the  muscle,  hence  the  more  frequent  occurrence  of  appendicitis  in  ap- 
pendices lying  in  this  position. 

In  both  the  first  as  well  as  the  second  position,  the  tip  of  the  appendix,  or 
occasionally  the  whole  organ,  may  lie  in  a  pocket  or  subcecal  fossa,  formetl 
by  folds  of  peritoneum.  These  fossie  are  found  in  a  great  many  cases  and 
their  position  and  depth  are  very  variable.  If  situated  in  an  available  position, 
an}^  one  of  them  may  contain  the  appendix.  The  appendix  may  be  curled 
up  inside  such  a  pocket,  or  its  tip  may  be  kinked  in  the  angle  of  the  pocket 
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(Figs.  203,  257),  in  which  case  adhesions  are  generally  found  to  be  the  cause, 
or,  again,  it  may  lie  perfectly  straight.  A  case  has  been  cited  where  the  tip 
was  adherent  to  the  under  layer  of  the  mesentery  of  the  ileum,  forming  a  loop 
in  which  a  coil  of  bowel  might  have  become  strangulated. 

The  third  most  common  position  of  the  appendix  is  the  pelvic,  which  occurs 
in  about  twenty-five  per  cent,  of  the  cases  (Figs.  93,  9-1,  101,  and  102).  This 
may  be  caused  by  a  low  position  of  the  cecum,  a  long  mesentery  allowing  it 
to  shift  toward  the  median  line  of  the  body  or  even  sag  into  the  pelvic  cavity. 
Or  the  mesappendix  may  be  of  sufficient  extent  to  permit  the  descent  of  a 


Fig.  105. — The  ileocecal  apparatus  being  fixed  in  a  position  it  occupied  during  the  eighth  or  ninth  week 
of  embryonic  life,  the  position  of  the  cecum  is  in  the  epigastric  region  and  the  large  intestine  shows  increased  tor- 
tuosity. 

long  appendix  over  the  right  superior  strait  and  into  the  pelvic  cavity.  Here 
it  ma)^  come  into  contact  with  the  ovary  or  tube,  in  some  cases  with  the  uterus, 
rectum,  or  bladder.  Robinson  has  found  the  pelvic  position  to  be  less  fre- 
quent in  male  subjects  than  in  female.  As  was  pointed  out  before,  the  reason 
for  this  may  be  found  in  the  fact  that  the  male  pelvis  is  narrower,  and  the 
psoas  muscle  presents  a  larger  surface  than  in  the  female. 

Abnormal  Positions. — Many  abnormal  positions  of  the  cecum  and 
appendix  have  been  observed  by  different  authors.  It  has  been  seen  in  very 
widely  different  portions  of  the  abdominal  cavity;  in  fact,  there  is  no  region 
from  liver  to  pelvic  floor  where  the  appendix  may  not  be  found.    These  abnormal 
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positions  are  due  to  two  causes ;  I,  an  abnormally  long  and  free  mesentery,  and 
II,  arrested  fetal  development. 

Moderate  Displacement. — If  the  ileocecal  apparatus  still  remains  in  the 
right  lower  quadrant  of  the  abdominal  cavity,  we  have  to  deal  with  a  moderate 
displacement.  Fig.  103  shows  the  main  variations  of  cecal  topography  inside 
this  area. 

While  (a)  is  the  normal  position, 

(b)  represents  a  shifting  of  the  cecum  over  the  iliac  vessels  and  pelvic 
position  of  the  appendix,  due  to  a  lengthened  mesocolon; 


Fig.  106. — The  cecum  has  descended  from  the  epigastric  region  without  swinging  over  to  the  right  side. 
All  the  large  intestine  is  coiled  up  in  the  left  side  while  the  right  side  is  occupied  solely  by  small  intestine. 
Treitz's  fossa  duodenojejunalis  does  not  exist,  the  duodenum  and  jejunum  forming  merely  a  number  of  convolu- 
tions.    (After  Huntington.) 

(c)  is  the  same  condition  still  further  accentuated:  the  sagging  down  of 
the  cecum  causes  the  appendix  to  point  obliquely  upward ; 

(d)  shows  the  extreme  form  due  to  the  swinging  of  the  cecum  in  a  median 
direction.  The  pouch  points  upward  and  the  appendix  lies  on  top 
of  it; 

(e)  and  (f)  are  examples  of  the  moderate  forms  of  incomplete  descent  of 
the  cecum.  The  appendix  in  such  instances  is  generally  pointing  in  an 
upward  direction  behind  the  cecum. 

Considerable  Displacement. — Appendix  and  cecum  outside  right  lower 
abdominal  quadrant. 
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I.  Abnormal  Positions  Due  to  a  Long  Mesentery. — 
Abnormal  positions  of  the  cecum  and  appendix  due  to  a  free  and  movable 
mesocolon  are  comparatively  frequent.  A  long  appendix  with  a  well-de\-eloped 
mesappendix  may  extend  across  the  median  line  in  front  of  the  sacrum  and 
the  ilium,  the  tip  coming  in  contact  with  the  left  pelvic  wall  or  left  psoas  muscle. 
The  appendix  has  also  been  found  lying  anterior  to  the  middle  lumbar  vertebrae, 
or  found  floating  in  the  abdominal  cavit)^  among  coils  of  the  small  intestine. 
Such  appendices  have  been  seen  to  become  adherent  to  the  anterior  abdominal 
wall.    A  long  mesocolon  may  permit  a  complete  shifting  of  the  large  intestine 


Fig.  107. — The  cecum  has  become  arrested  in  the  subhepatic  position,  a  place  it  occupies  in  an  embryo  of 
ten  weeks.  It  is  in  close  contact  with  the  gall-bladder  and  the  liver.  The  ascending;  colon  does  not  exist  and 
the  transverse  colon  appears  of  exceptional  length  and  is  curved.  The  appendix  is  pendant,  but  may  assume 
many  different  positions.  The  termination  of  the  ileum  runs  upward,  and  the  right  iliac  fossa  is  occupied  by 
coils  of  small  intestine. 


to  the  left  side  of  the  body,  the  cecum  and  appendix  forming  adhesions  in  this 
region  and  becoming  fixed  (Berry).  A  long  mesentery  may  also  cause  the 
entire  ileocecal  apparatus  to  slide  over  the  iliac  vessels  and  lodge  in  the  pelvis, 
where  the  appendix  ma}'  come  in  contact  with  or  become  adherent  to  any 
of  the  pelvic  organs.  Or  the  apex  of  the  cecum,  bearing  the  appendix  with  it, 
may  be  turned  upward  and  toward  the  anterior  abdominal  wall,  in  which  case 
it  may  lie  in  front  of  the  transverse  colon.  Fig.  104  illustrates  the  excursions 
possible  to  such  a  movable  ileocecal  apparatus.  It  is  evident  that  in  such 
cases  the  appendix  is  apt  to  be  located  in  inguinal,  femoral,  and  umbilical 
herniae. 
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Finally  tumors  of  abdominal  and  pelvic  origin  have  been  known  to  change 
the  position  of  the  appendix. 

II.  Arrested  Fetal  Development  . — During  the  embryonic 
rotation  of  the  intestine  the  cecum,  and  appendix  may  become  fixed  at  any 
point  along  their  course.  As  examples  of  this,  the  cecum  has  been  found  in 
the  left  hypochondriac  region,  the  appendix  resting  on  or  near  the  spleen  or 
below  the  stomach,  the  ascending  and  transverse  colon  being  undeveloped. 
The  large  intestine  is  then  usually  coiled  up  in  the  left  half  of  the  abdominal 
cavity.  In  Fig.  105  is  shown  such  a  condition.  The  cecum  with  pendant 
appendix  has  remained  in  precisely  the  same  position  which  it  occupied  between 


Fig.  108. — The  cecum  arrested  in  subhepatic  position  and  turned  upward,  bringing  the  appendix  in  direct 
contact  with  the  under  surface  of  the  Uver.  The  terminal  portion  of  the  ileum  runs  in  an  upward  direction 
and  there  are  loops  of  small  intestine  between  it  and  the  kidney. 

the  eighth  and  ninth  weeks  of  embryonic  life.  The  cecum  and  appendix  have 
also  been  found  in  an  umbilical  hernia,  held  there  by  adhesions  due  to  inflam- 
mation during  embryonic  life  (seventh  to  eighth  week).  Lockwood  mentions- 
a  case  where  all  the  large  intestine  was  coiled  in  the  left  lumbar  region 
and  left  iliac  fossa,  held  there  by  reflection  of  the  peritoneum,  while  the  small 
intestine  filled  the  right  side  of  the  body. 

The  cecum  may  also  descend  directly  from  the  sub-stomachal  position  without 
swinging  over  to  the  right  side.  (See  Fig.  106.)  Duodenum,  jejunum,  and 
ileum  fill  the  right  half  of  the  abdomen,  while  the  ascending  colon  is  situated 
to  the  left  of  the  middle  line.  The  usual  rotation  of  the  colon  and  cecum  around 
their  long  axis  has  not  occurred,  and  as  a  consequence  the  posterior  longitudinal 
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muscular  band  is  seen  in  front.  The  direction  of  the  appendix  is  also 
reversed. 

If  the  cecum  has  progressed  somewhat  further  before  it  becomes  adherent, 
it  is  found  in  the  right  hypochondriac  region.  Such  a  position  corresponds 
to  the  cecal  topography  of  a  ten-weeks-old  embryo.  The  appendix  may  then 
occupy  various  positions  in  relation  to  the  liver,  gall-bladder,  kidney,  or  duo- 
denum, to  any  of  which  organs  it  may  become  adherent.  Figs.  107,  108,  and 
109  are  examples  of  such  abnormalities.  Between  the  subhepatic  and  the 
normal  iliac  positions  are  several  intermediary  locations  in  which  the  ileocecal 


Fig.  109. — The  cecum  in  subhepatic  position  and  pointing  laterally.  The  appendi.x  arising  from  its  pos- 
terior and  lateral  extremity  curves  upward,  its  tip  resting  between  gall-bladder  and  colon.  The  terminal  portion 
of  the  ileum  runs  straight  upward  just  lateral  to  the  psoas  muscle  and  is  adherent  to  the  posterior  abdominal 
wall  for  a  distance  of  10  cm.  The  ileocolic  valve  is  situated  just  in  front  of  the  lower  pole  of  the  kidney. 
(Autopsy,  2005.    cT.    Age  fifty-five.) 

apparatus  may  become  permanently  fixed.  These  have  been  already  described 
as  moderate  displacement  and  pictured  in  Fig.  103. 

According  to  Robinson,  undescended  ceca  occur  in  three  per  cent,  of  female 
and  seven  per  cent,  of  male  subjects,  the  non-descent  ranging  between  7  and 
13  cm.  above  the  iliac  fossa.  The  favorite  lodging-place  of  an  undescended 
cecum  seems  to  be  the  region  of  the  right  kidney.  The  appendix  of  an  un- 
descended cecum  has  a  tendency  to  preserve  the  fetal  type. 

An  undescended  cecum  is  frequently  associated  with  an  undescended  testis 
or  ovary.  A  band  of  peritoneum  has  been  seen  connecting  the  sexual  gland 
with  the  mesenterj^  of  the  ileum  near  its  junction  with  the  cecum. 

In  cases  of  situs  transversus  all  the  organs  are  reversed  and  the  appendix 
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lies  in  the  left  iliac  fossa,  bearing  otherwise  perfectly  normal  relations  to  the 
reversed  cecum  and  ileum  (Fig.  110). 

Misplaced  and  Supernumerary  Appendices. — In  regard  to  misplaced  and 
supernumerary  appendices,  most  of  these  can  be  accounted  for  on  other  grounds. 
In  a  number  of  cases  appendices  have  been  reported  as  arising  from  the  ileum, 
at  various  distances  from  the  ileocecal  valve.  Without  wishing  to  criticize 
these  statements,  it  seems  more  probable  that  these  authors  have  seen  and 
described  Meckel's  diverticulum,  i.  e.,  the  remains  of  the  vitelline  duct  of  the 
embryo.    It  is  also  possible  that  one  of  the  epiploic  appendages  which  are 


Fig.  110. — Transposition  of  the  Vlscera. 
The  cecum  occupies  the  left  iliac  fosisa  and  the  ileum  enters  from  the  right.    The  appendi.x  is  of  the  pendant 
type.    The  arrangement  of  the  mesappendix,  its  blood-supply,  as  well  as  the  position  of  the  ileocecal  fold,  are 
normal  except  that  they  are  reversed.     (Autopsy,  1849.     (f .    January  16,  1902.) 

found  at  intervals  along  the  intestine  may  have  been  mistaken  at  times  for 
an  atrophic  appendix. 

DIMENSIONS  OF  THE  APPENDIX. 

The  average  length  of  the  appendix  has  been  variously  estimated  by  different 
authors  as  from  8  to  11.5  cm.,  the  mean  of  these  being  9.2  cm.  The  most 
reliable  observations,  however,  and  those  based  upon  the  largest  number  of 
cases,  result  in  a  lower  figure,  and  we  agree  with  Ribbert,  Berry,  and  others 
in  placing  it  at  about  8.3  cm.,  or  between  3  and  3|  inches.   Extremely  short 
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appendices  have  been  described  from  time  to  time  by  various  obser\-ers — 
Ferguson  found  three  which  were  12  mm.  long;  others  have  noted  appendices 
of  1  cm.;  while  Bryant  mentions  one  which  measured  only  6  mm.,  and  Hunt- 
ington one  of  5  mm.  Smaller  than  this  none  have  been  reported.  Short 
appendices  are  more  frequently  obliterated  than  those  of  normal  or  excessive 
length.  Cases  of  complete  absence  of  the  appendix  have  been  described,  but 
it  is  to  be  doubted  that  such  observations  have  always  been  accurate,  as  the 
appendix  can  be  obliterated  and  withered  to  a  narrow  fibrous  cord  adherent 
to  the  wall  of  the  cecum,  and  as  such  easily  escape  notice  (Fig.  193).  We  have 
been  able  to  demonstrate  such  a  case,  which  had  been  pronounced  as  an  in- 
stance of  total  absence  of  the  appendix.  Nevertheless  there  are  a  few  authentic 
cases  of  complete  absence  of  the  appendix  (Zuckerkandl,  Bryant,  and  Hunt- 
ington). Huntington's  first  case  showed  a  rounded  globular  cecum  with 
longitudinal  muscular  bands  converging  to  the  lowest  point  of  the  pouch.  There 
was  no  scar  or  other  evidence  of  operative  removal  or  of  pathological  process. 
His  second  case  had  a  cecum  turned  upward  and  to  the  left,  terminating  in 
a  sharp  point  to  which  several  lobes  of  epiploic  fat  were  attached.  Hunt- 
ington's explanation  of  such  forms  is  plausible.  He  assumes  "  that  in  these 
cases  the  embryonic  portion  of  the  cecal  bud  was  developed  just  sufficiently 
to  yield  the  required  adult  pouch  with  nothing  to  spare,  so  to  speak,  which 
could  remain  rudimentary  in  the  form  of  an  appendix." 

Robinson  mentions  a  case  (female  subject)  where  not  only  the  appendix 
but  also  the  cecum  were  congenitally  absent. 

From  the  minimum  of  5  mm.  appendices  range  in  length  up  to  24  cm.  (9J 
inches)  or  more.  The  longest  appendix  on  record,  to  our  knowledge,  is  one 
presented  by  F.  Grauer  of  New  York  to  the  Northwestern  Med.  and  Surg. 
Soc.  in  1890.    It  measured  12|  inches  in  length  (33  cm.). 

Abnormally  long  appendices  have  been  found  by  Lenzmann  (22  cm.), 
LuscHKA  (23  cm.),  Lafforgue  (24  cm.).  One  of  our  specimens,  which  we 
owe  to  the  courtesy  of  J.  D.  Blake,  measured  24  cm.  in  length  (Fig.  299). 
Another  long  appendix  is  pictured' in  Fig.  111. 

The  growth  of  the  appendix  is  irregular,  uncertain,  and  apparently  not 
influenced  by  the  development  of  the  main  intestinal  tube.  Meckel  gives  the 
length  of  the  appendix  in  relation  to  the  entire  alimentary  canal  as  follows : 


In  fetal  life  the  length  of  the  appendix  relative  to  that  of  the  rest  of  the 
intestine  is  greater  than  in  the  adult.  The  length  is  proportional  to  the  age 
of  the  infant,  though  not  in  the  same  degree.  According  to  Ribbert,  the 
average  length  of  the  appendix  in  the  new-born  is  3f  cm.  The  adult  body  is 
about  three  times  the  length  of  the  new-born,  and  taking  the  length  of  the 


In  the  new-born.  .  .  . 
At  fifty  years  of  age 


1-71 
1-115 
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adult  appendix  as  between  9  and  10  cm.,  the  average  given  by  many  authors, 
it  becomes  evident  that  the  appendix  grows  approximate!)^  in  the  same  pro- 
portion as  the  body.  The  greatest  length  is  attained  between  the  tenth  and 
thirtieth  years,  when  the  average  reaches  as  high  as  9f  cm.  Bryant  and 
other  observers  state  that  the  greatest  length  is  reached  between  the  twentieth 
and  fortieth  years.  From  this  time  on,  the  appendix  decreases  in  length,  the 
average  being  8j  cm.  at  sixty  years  of  age,  a  change  due  to  retrogression. 
As  may  be  supposed,  many  deviations  from  the  above-stated  rules  are 


Fig.  111. — An  Appendix  Measuring  21.5  cm.  (81  inches)  in  Length.    Specimen  from  H.  S.  Weaver,  of 

Philadelphia. 

Along  the  free  border  and  running  obliquely  across  the  proximal  third  are  reduplications  of  peritoneum 
containing  fat.  The.se  folds  are  often  seen,  especially  along  the  free  border,  and  if  they  carry  isolated  clusters 
of  fat  they  appear  lobulated,  resembling  the  epiploic  appendages  of  the  mesappendix.     (See  Fig.  113.) 

found.  The  appendix  may  attain  its  full  length  much  earlier  in  life.  Treves 
found  an  appendix  of  12  cm.  in  a  child  of  three  years;  Ribbert  one  the  same 
length  in  a  child  of  five  years. 

While  it  is  a  general  rule  that  the  length  of  the  appendix  decreases  with 
advance  in  years,  nevertheless  some  of  the  longest  appendices  occur  in  old 
people,  showing  that  retrogression  do&s  not  always  take  place. 

Fawcett  and  Blanchford  found  from  the  measurement  of  350  subjects, 
male  and  female,  that  the  average  length  of  the  male  appendix  is  1  cm.  greater 
than  that  of  the  female.    Robinson  gives  the  difference  as  6  mm.;  he  also 
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states  that  extremely  long  appendices  are  more  apt  to  be  from  male  subjects. 
According  to  Dock,  the  average  length  in  negroes  is  greater  than  in  whites. 

There  seems  to  be  a  certain  relation  between  the  length  of  the  appendix 
and  that  of  the  cecum.  When  the  appendix  is  long,  the  cecum  is  somewhat 
shortened. 

The  width  of  the  appendix  is  much  more  constant  and  less  liable 
to  fluctuation.  It  is  usually  described  as  about  that  of  a  goose-quill.  Fer- 
guson gives  the  diameter  as  that  of  a  No.  9  catheter,  English  scale.  The  average 
diameters  of  the  appendix  as  given  by  various  authors  are  as  follows: 

Deaver   3  to  5  mm. 

Dock   5  mm. 

Lafforgue   4  to  6  mm. 

Bryant  (40  cases)   6  mm. 

Gaston  about         6  mm. 

Luschka    7  mm, 

Vallee  (82  cases)   8  mm. 

Appendices  measuring  1  cm.  and  1.5  cm.  in  width  have  been  found.  Treves 
describes  one  of  a  male  subject,  age  thirty-seven  3'ears,  which  was  10  cm.  long 
and  1.25  cm.  broad.    This  width  is  to  be  considered  abnormally  large. 

Bryant  has  found  that  the  average  width  of  the  male  appendix  is  2.5  mm. 
greater  than  that  of  the  female.  We  think  that  this  is  excessive.  The  relative 
width  of  the  appendix  to  that  of  the  large  intestine  changes  with  age.  In  the 
new-born  it  is  about  1  to  4;  in  the  adult  it  averages  about  1  to  8. 

The  diameter  of  the  lumen  changes  according  to  the  contents  of  the  canal, 
whether  gaseous,  liquid,  or  solid.  It  is  usually  of  about  equal  size  through- 
out, with  the  exception  of  a  slight  dilatation  at  the  tip;  while  in  those  cases 
where  the  cecum  has  retained  the  fetal  ty^pe,  the  proximal  end  of  the  appendix 
is  funnel-shaped,  and  therefore  possesses  a  greater  lumen.  There  is,  however, 
usually  a  narrowing  of  the  lumen  .at  the  neck,  caused  by  the  usual  acute  angle 
at  which  the  appendix  arises  from  the  cecum.  The  mucous  membrane  may 
elevate  itself  around  the  entrance  into  the  lumen  of  the  appendix  in  a  manner 
very  much  resembling  a  valve. 

The  diameter  of  the  lumen  varies  from  1  to  3  mm.,  the  calibre  not  being  in 
proportion  to  the  length  of  the  appendix. 

There  is  also  no  constant  relation  between  the  width  of  the  appendix  and 
the  diameter  of  its  lumen,  except  that  appendices  of  infants  and  young  indi- 
viduals have  generally  a  wider  lumen  than  those  of  older  persons.  The  diminu- 
tion is  due  to  a  considerable  increase  in  the  thickness  of  the  submucosa  as  age 
advances. 

According  to  Vallee,  "the  volume  of  the  appendix  is  not  constant.  It 
usually  broadens  out  at  the  cecal  extremity,  becoming  progressively  smaller 
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toward  the  tip,  where  it  again  swells  out,  terminating  in  an  olive  or  club-shaped 
enlargement."  These  two  dilatations  at  the  two  ends  he  considers  normal. 
It  is,  however,  probable  that  the  distal  club-shaped  enlargement  is  the  usual 
sign  of  beginning  obliteration. 

"In  one  case,  an  anomaly,  the  appendix  presented  a  contraction  at  a  point 
15  mm.  from  the  tip.  The  appendix  was  only  5  mm.  thick  at  this  point;  9 
mm.  thick  at  its  origin.  This  shrinkage  was  not  due  to  atrophy  of  the  coats. 
The  organ  remained  easily  permeable  and  contained  a  serous  liquid  produced 
by  the  mucosa." 

THE  STRUCTURE  OF  THE  APPENDIX. 

In  the  present  section  the  different  coats  constituting  the  appendix  will 
be  described  in  succession,  first  as  to  their  macroscopic  appearance,  and  then, 
briefly,  as  to  the  histological  structure.  It  is  impossible  to  give  a  description 
of  the  gross  anatomy  of  the  appendix  suitable  to  all  cases,  as  the  number  of 
variations  is  so  great;  and  as  regards  the  histology  of  this  variable  structure  is 
concerned,  there  are  almost  as  many  variations  as  in  its  anatomical  form. 

The  appendix  is  a  worm-like  appendage  attached  to,  and  continuous  with 
the  lower  portion  of  the  cecum.  Like  the  rest  of  the  intestine,  it  is  enveloped 
in  a  peritoneal  coat,  which  is  continuous  over  its  mesentery.  Since  the  appendix 
develops  out  of  the  fetal  cecum,  it  is  but  natural  that  its  structure,  both  macro- 
scopic and  microscopic,  should  closely  resemble  that  of  the  adjacent  large 
intestine. 

As  in  the  cecum,  the  different  coats  beginning  with  the  outside,  are  arranged 
as  follows: 

(1)  Peritoneal  or  serous  coat. 

(2)  Longitudinal  muscular  coat. 

(3)  Circular  muscular  coat. 

(4)  Submucosa. 

(5)  Mucosa. 

Transverse  sections  through  the  normal  vermiform  appendix  after  hardening 
are  usuaUy  5  or  6  mm.  in  diameter.  The  lumen  which  occupies  the  centre 
may  be  a  mere  slit  in  the  shape  of  the  letter  T  or  of  the  letter  H,  or  irregular. 
Various  shapes  may  be  met  with  in  sections  through  different  parts  of  the 
same  appendix.  The  thickness  of  the  coats  of  the  appendix  varies  from  1  to 
2^  mm.  Of  this  the  peritoneal  and  muscular  coats  compose  about  one-third, 
the  rest  being  submucosa  and  mucosa  (Fig.  112). 

The  Peritoneum. — The  serous  coat  with  its  peritoneal  surface  is  about 
0.1  mm.  in  thickness  and  is  closely  attached  to  the  appendix,  rendering  its 
surface  smooth  and  glistening.  It  is  transparent  and  permits  the  outer  mus- 
cular coat  with  its  vessels  to  shine  through,  the  color  of  the  appendix  being,  there- 


Fig.  112. — Section  through  a  Normal  Appendix,  25  Times  Magnified. 
The  different  layers  from  without  in,  are:  (1)  The  serous  coat,  consisting  of  a  simple  layer  of  flat  endothelial 
cells,  the  serous,  and  the  subserous  tissue,  containing  the  superficial  vessels;  (2)  the  longitudinal  muscu- 
lar coat  whose  bundles  are  seen  in  cross  section;  (3)  the  circular  muscular  coat;  (4)  the  submucosa,  traversed 
by  many  vessels  and  supplied  with  a  varying  amount  of  fat;  (5)  the  mucosa,  consisting  of  a  surface  epithehum, 
dipping  down  into  the  glands  of  Lieberkiihn,  a  tunica  propria,  situated  between  the  glands,  and  a  mu.scularis 
mucosa'  (not  distinguishable),  situated  between  the  mucosa  and  the  submucosa.  Between  the  crypts  of  Lieber- 
kiihn and  the  .submucosa,  extending  partly  into  the  latter,  are  seen  five  lymph  follicles.  In  this  particular  section 
they  do  not  reach  the  surface.  Their  germinal  centre  stains  more  faintly  than  the  periphery.  The  lumen  of  the 
appendix  contains  mucus,  disintegrating  cells,  and  fecal  matter.  At  the  lower  portion  of  the  section  is  seen 
the  mesappendix  with  its  vessels.  The  spaces  between  the  vessels  are  occupied  by  connective  tissue  containing 
a  considerable  amount  of  fat. 
140 
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Pig.   113. — The  Ileocecal  Region  of  a  Woman  Possessing  an  Abnormal 

Amount  of  Fat. 

The  accumulation  in  the  mesappendix  gives  rise  to  the  formation  of  an 
unusual  number  of  large  epiploic  appendages.  Along  the  free  margin  of  the 
appendix  are  folds  or  duplications  of  peritoneum  filled  with  fat,  some  of  which 
are  pedunculated.  The  lumen  of  the  appendix  decreased  from  2  mm.  at  the  cecal 
extremity  to  0.1  mm.  near  the  tip.    (Autopsy,  February  6,  1902.) 
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fore,  due  mainly  to  the  deeper  structures  and  their  blood-supply  and  not  to 
the  surface  coat,  which  contains  comparatively  few  vessels.  The  large  vessels 
visible  on  the  surface  of  the  appendix  are  situated  below  the  serous  coat,  between 
it  and  the  longitudinal  muscular  coat.  Along  the  free  margin  of  the  appendix, 
opposite  the  hilum,  the  peritoneum  is  frequently  lifted  up  in  the  form  of  a 
fold  from  one  to  three  or  more  millimetres  in  height,  and  extending  for  a  variable 
distance  along  the  appendix  (Fig.  111).  It  may  be  found  at  the  proximal,  as 
well  as  the  distal  portion  of  the  appendix.  Its  width  varies  according  to  the 
amount  of  fat  present  between  the  layers  of  serosa,  which  may  be  very  con- 
siderable in  stout  persons.  The  free  border  of  this  fold  is  not  always  continuous 
but  often  appears  lobulated,  in  which  instances  the  individual  portions  are 
pedunculated,  resembling  closely  the  epiploic  appendages  of  the  large  intestine. 
The  mesappendix  in  such  cases  generally  shows  similar  masses  of  pedunculated 
fat  (Fig.  113).  The  peritoneum  of  the  mesappendix  does  not  lie  as  firmly 
against  the  underlying  structures  as  in  the  appendix,  for  which  reason  we  find 
it  forming  a  great  number  of  delicate  folds,  more  numerous  at  the  hilum  than 
elsewhere,  lying  approximately  at  right  angles  to  the  appendix.  On  tension 
they  can  be  smoothed  out,  unless  they  are  carriers  of  fat.  The  entire  mes- 
appendix contains  a  varying  amount  of  fat  grouped  between  the  vascular  loops. 
This  is  of  greater  thickness  near  the  appendix.  It  may,  however,  be  so  small 
in  amount  that  it  escapes  notice. 

The  Histological  Structure  of  the  Peritoneum  (Fig. 
112). — The  peritoneum  consists  of  a  simple  layer  of  flat,  polygonal,  endothelial 
cells,  resting  upon  a  delicate  subperitoneal  layer,  which  is  made  up  of  loose 
fibres  and  elastic  tissue,  and  connects  the  peritoneum  with  the  underlying 
structures.  This  subperitoneal  tissue  bears  within  its  meshes  a  variable  amount 
of  fat  and  contains  the  superficial  blood-vessels,  lymphatics,  and  nerves. 

The  Longitudinal  Muscular  Coat  (Fig.  112). — The  three  longitudinal 
muscular  bands  of  the  large  intestine  converge  at  the  cecum  and  form  the 
longitudinal  muscular  coat  of  the  appendix.  The  cecum  possesses  a  longi- 
tudinal muscle  over  its  entire  surface,  but  with  the  exception  of  the  above- 
mentioned  bands,  it  is  much  more  sparsely  developed  than  in  the  appendix. 
The  combined  width  of  the  three  muscular  bands  in  the  adult  is  slightly  more 
than  the  circumference  of  the  appendix.  The  expansion  of  the  cecum  and 
large  intestine  takes  place  between  the  three  muscular  bands,  leaving  a  few 
longitudinal  fibres  to  cover  the  pouches.  The  thickness  of  the  longitudinal 
muscular  coat  of  the  appendix  varies  in  different  individuals  from  0.2  to  0.3 
mm.  It  is  not  of  uniform  thickness  throughout  the  entire  appendix,  and  in 
any  one  section  it  is  often  seen  to  vary  considerably  at  different  points  around 
the  circumference.  Some  authors  state  that  the  longitudinal  muscular  coat 
becomes  thinner  near  the  tip  of  the  appendix,  but  with  the  exception  of  the 
muscular  hiatus  where  the  blood-vessels  penetrate,  we  have  not  found  it  to 
diminish  appreciably  in  thickness.    The  longitudinal  coat  contains  a  large 
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number  of  capillaries  lying  parallel  to  the  fibres  with  short  anastomosing  branches 
running  at  right  angles  to  them.  The  collecting  vessels  pass  in  both  an  out- 
ward and  an  inward  direction  (Fig.  120). 

The  Circular  Muscular  Coat  (Fig.  112). — The  circular  muscular  coats 
of  the  cecum  and  appendix  are  also  continuous.  The  thickness  of  this  coat 
is  more  uniform  than  that  of  the  longitudinal  muscular  coat;  and  it  is 
usually  broader  than  the  latter,  measuring  from  0.2  to  0.5  mm.  in  width. 
Its  bundles  of  fibres  are  interlaced  at  the  tip  to  form  a  cupola.  Its  blood- 
supply  follows  the  direction  of  the  fibres,  the  larger  vessels  connecting  with 


Fig.  114. — A  Longitudinal  Section  through  the  Distal  Portion  of  a  Normal  Appendix  and  its  Mes- 

ENTERIOLUM,   MAGNIFIED   5  TiMES. 

In  the  centre  is  the  mucous  membrane,  showing  the  characteristic  folds  and  the  apices  of  the  follicles  pro- 
truding from  shallow  depressions  in  the  mucosa.  The  rest  of  the  surface  is  studded  with  the  minute  orifices 
of  the  glands  of  Lieberktihn.  Along  the  hilum  the  muscular  coats  are  perforated  at  certain  intervals  to  permit 
the  entrance  of  the  vessels  into  the  submucosa.  The  most  distal  perforation  or  "hiatus"  is  at  the  tip,  admitting 
the  terminal  branch  of  the  appendical  artery  and  serving  as  an  exit  for  the  returning  vein  and  lymph  channel. 
The  terminal  branch  lies  not  infrequently  in  a  little  projecting  peritoneal  fold  filled  with  fat,  appearing  like  a 
knob  on  the  tip  of  the  appendix.  A  few  strands  of  muscle  and  connective  tissue,  as  well  as  lymphatics  and  nerves, 
accompany  the  vessels  through  the  hiatus. 

those  in  the  submucosa  and  those  between  the  muscular  layers  (Fig.  120). 
Both  muscular  coats  are  perforated  at  various  points  to  permit  of  the  entrance 
and  exit  of  the  nerves,  blood-vessels,  and  lymphatics.  Such  a  perforation  is 
called  a  muscular  hiatus,  and  they  are  found  in  varying  numbers  along  the 
mesenteric  border  of  the  appendix.  The  last  hiatus  is  generally  found  at  the 
tip  (Fig.  114)  and  it  is  considered  by  some  writers  as  the  cause  of  the  weakness 
of  the  appendix  at  this  point.  The  number  of  these  perforations  varies  accord- 
ing to  the  number  of  large  vascular  branches  at  the  hilum.  A  long  appendix 
has  therefore  generally  more  such  perforations  than  a  short  one.  The  vessels 
perforating  the  muscle  are  enveloped  by  a  special  fibrous  sheet,  which  is  strength- 
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ened  by  muscle  fibres  coming  from  the  muscular  coats  of  the  appendix.  In 
stripping  the  inner  coats  of  the  appendix  out  of  their  muscular  envelopment 
these  vessels  are  generally  torn  out  of  the  subraucosa,  permitting  the  mucous 
membrane  to  protrude  through  the  resulting  perforations.  Each  hiatus  is 
marked  in  such  a  specimen  by  a  little  hernia  of  the  mucous  membrane,  espe- 
cially if  the  appendix  is  distended  (Fig.  299).  If  the  vessels  tear  out  of  the 
muscular  coats,  they  appear  as  delicate  projections  on  the  submucosa  of  the 
stripped  out  specimen  (Fig.  298). 

Concerning  the  stripping  of  the  appendix  out  of  its  muscular 
sheath,  so  frequently  practised  in  operations,  a  few  remarks  may  be  of  value. 
Each  coat  can  be  separated  from  its  adjoining  layer  at  any  point,  but  there  are 
two  places  where  such  a  division  or  stripping  out  is  effected  with  greater  ease 
than  elsewhere.  One  of  these  is  within  the  fibres  of  the  circular  muscular  coat, 
near  the  periphery.  The  sheath  which  is  stripped  off,  will  then  consist  of  the 
serosa,  the  outer  muscular  coat,  and  a  few  fibres  of  the  circular  coat.  The  second 
place  where  the  stripping  out  is  effected  with  ease  is  between  the  circular  coat 
and  the  submucosa.  As  at  this  region  there  are  numerous  blood-vessels  and 
lymph  channels  forming  a  rich  network,  the  layers  of  the  appendix  are  here 
more  loosely  connected.  It  depends  largely  upon  the  depth  at  which  the 
operator  starts  to  strip.  If  he  begin  in  the  circular  coat,  the  rest  of  the 
appendix  strips  out  within  that  coat.  If  he  reaches  the  submucosa,  the  divi- 
sion takes  place  between  it  and  the  muscular  layers. 

The  muscular  layers  of  the  intestine  are  composed  of  smooth  muscle  fibres. 
Their  spindle-shaped  protoplasm  is  of  considerable  length  as  compared  with 
their  small,  elongated  nucleus.  A  section  of  muscle  parallel  to  the  fibres  will, 
therefore,  show  more  nuclei  than  a  section  taken  at  right  angles,  where  many 
of  the  fibres  would  be  cut  to  either  side  of  the  nucleus  (Fig.  112). 

The  Submucosa. — In  contradistinction  to  the  other  layers  of  the  appen- 
dix, which  are  of  more  or  less  constant  thickness,  the  submucosa  varies 
greatly  in  different  individuals.  The  thinnest  submucosa  is  0.2  mm.  in  width, 
the  thickest  measures  0.8  mm.  or  more.  While  the  outer  surface  of  the  sub- 
mucosa is  round  like  that  of  a  cjdinder,  its  inner  surface  follows  the  corrugated 
course  of  the  mucous  membrane.  The  submucosa  is  of  a  lighter  color  than  the 
muscular  coats,  and  later  in  life  it  undergoes  fibrous  changes,  becoming  harder, 
bluish  white,  and  glistening.  It  is  this  layer  which  gains  most  in  thickness 
during  the  process  of  obliteration.  It  may  increase  to  two  or  even  four  times 
its  original  size.  The  mucous  membrane  disappears  and  is  replaced  by  fibrous 
tissue  which  is  continuous  with  that  of  the  submucosa.  Within  the  submucosa 
are  numerous  vessels,  some  of  the  largest  ones  of  the  appendix  being  found 
in  this  layer  (Fig.  120).  The  spaces  between  the  meshes  of  the  fibrous  con- 
nective tissue  framework  of  the  appendix  are  filled  with  a  variable  amount 
of  fat. 

Microscopically,  the  submucosa  consists  of  loose,  wavy  strands  of  fibrous 


144 


ANATOMY. 


and  elastic  tissue  which  forms  a  framework  for  the  blood  and  lymph  vessels 
and  nerves.  In  the  interspaces  are  fat  globules.  If  obliteration  takes  place, 
the  connective  tissue  increases  in  density,  compressing  the  vessels,  which  first 
decrease  in  calibre  and  subsequently  disappear,  the  process  beginning  with 
the  inner  layers  of  the  submucosa  and  at  the  distal  end  of  the  appendix. 

The  Mucosa. — The  mucosa  is  bound  to  the  submucosa  by  the  vestiges 
of  a  muscularis  mucosa'.  This  consists  of  a  narrow  la\'er  of  non-striped  muscle 
fibres  which  cannot  be  demonstrated  by  dissection.  Sometimes  it  is  not  visible 
under  the  microscope.  If  present,  it  is  lined  on  either  side  by  a  network  of 
lymphatics  belonging  to  the  deep  system  (Fig.  140). 

The  mucosa,  or  the  innermost  layer  of  the  appendix,  in  its  normal  state 
presents  an  irregularly  folded  appearance,  the  folds  running  parallel  with  the 
longitudinal  axis  of  the  appendix.  On  distention  they  become  flattened  out. 
If  the  appendix  be  cut  open  lengthwise  and  spread  out,  these  folds  are  ob- 
literated to  some  extent,  the  degree  depending  on  the  consistency  of  the  sub- 
mucosa. In  the  thin-walled  appendix  of  a  young  person  (Fig.  115)  the  mucosa 
may  be  flattened  out  to  a  comparatively  smooth  surface ;  while  the  hard  thick- 
walled  appendix  of  an  older  individual  will  not  permit  this.  The  mucosa  will 
then  be  seen  to  be  subdivided  into  many  dome-like  elevations  separated  by 
deep  furrows  (Fig.  116).  In  an  appendix  removed  at  operation  this  condition 
will  be  accentuated  through  contraction  of  the  muscular  coats,  which  would 
not  be  seen  in  an  autopsy  specimen.  The  mucosa  in  situ  appears  like  a  soft, 
thick  and  pulpy  membrane.  It  is  somewhat  yielding  and  is  the  most  fragile 
of  all  the  coats.  The  color  of  the  mucosa  is  a  light  brownish  flesh  tint,  some- 
times grayish,  and  its  surface,  while  glistening  to  some  extent,  has  a  velvety 
appearance,  due  to  innumerable  delicate  glandular  openings,  the  glands  of 
Lieberkiihn. 

These  openings  of  the  crypts  of  Lieberkiihn  are  arranged  with  remarkable 
regularity  around  certain  centres  marked  by  slight  depressions  on  the  surface, 
which  correspond  to  the  apices  of  the  lymph  follicles  (Fig.  116).  The  glandular 
openings  describe  lines  radiating  from  these  follicles  and  are  at  the  same  time 
arranged  concentrically  around  them.  Their  number,  as  well  as  the  distance 
between  them,  varies  according  to  the  age  of  the  individual.  There  are  about 
25-35  to  the  square  millimetre  in  the  adult — this  would  make  from  2500  to 
3500  to  the  square  centimetre.  Taking  the  average  circumference  of  the  lumen 
of  the  appendix  as  about  1  cm.,  its  length  as  8.3  cm.,  the  square  contents  of 
the  entire  mucous  surface  would  amount  to  8.3  sq.  cm.  This  multiplied  b}' 
the  average  number  of  glandular  openings  per  square  centimetre  (3000), 
would  result  in  a  total  number  of  about  25,000  glands  of  Lieberkiihn  contained 
in  an  average  appendix.  Their  opening  on  the  surface  is  not  funnel-shaped, 
but  abrupt  and  perfectly  round,  measuring  0.04  mm.  in  diameter.  Frequently 
the  circumference  of  the  lumen  is  as  great  as  that  of  the  serosa,  for  on  opening 
an  appendix  lengthwise  and  stretching  it  out  on  a  board,  the  mucous  surface 
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FiG;  115. — A  Portion  of 
THE  Mucous  Mem- 
brane of  a  Young 
Individual,  Show- 
ing THE  Arrange- 
ment of  the  Lymph 
Nodes  on  the  Sur- 
face. 

Their  grouping  is 
fairly  regular  and  their  ex- 
posed .surface  is  round  or 
oval,  sometimes  dumb-bell 
shaped.  Traversing  the 
surface  of  the  mucosa  are 
a  number  of  furrows  due 
to  the  folding  of  the  mem- 
brane when  in  situ.  (Nat- 
ural size.) 


is  seen  to  be  almost  as  large  as  the  peritoneal  surface.  These  calculations  were 
made  from  fresh  material,  as  alcohol  specimens  give  an  erroneous  impression, 
on  account  of  the  considerable  shrinkage  produced  by 
the  hardening  process.  The  glands  then  appear  much 
nearer  together,  a  square  centimetre  of  the  mucosa  of 
such  a  specimen  having  as  many  as  50  to  60  glandular 
openings.  In  a  distended  appendix  the  glands  are  always 
further  apart,  their  opening  is  wider,  and  they  are  seen  to 
dip  only  a  short  distance  into  the  mucosa.  The  glands 
are  less  abundant — that  is,  they  are  farther  apart  at  the 
tip  than  at  the  cecal  extremity  of  the  appendix. 

The  mucous  membrane  is  furnished  with  a  large  num- 
ber of  solitary  glands  or  follicles,  which,  however,  are  few 
and  far  between  compared  with  the  number  of  the  glands 
of  Lieberkiihn  (Figs.  115  and  116).  The  exact  number  of 
foUicles  contained  in  an  appendix  depends  upon  a  num- 
ber of  circumstances,  especially  upon  its  length  and  cali- 
bre. LoCKWooD  gives  150  to  200  as  a  rough  estimate  of 
the  number  of  follicles  contained  in  an  appendix  of  the 

usual  length,  8.5  cm.  I  find  the  number  varying  from  25  to  50  per  square  centi- 
metre, according  to  degree  of  distention,  age  of  the  individual,  and  location  of 

the  area  examined.  The  entire  appendix 
contains,  therefore,  between  300  and  400  fol- 
licles. As  in  the  case  of  the  glands,  of  which 
only  the  opening  is  seen  from  the  surface, 
so  in  the  follicles,  merely  the  upper  portion 
is  visible,  the  greater  part  being  buried  be- 
neath overhanging  mucous  membrane.  The 
exposed  apex  is  smooth,  and  as  it  does  not 
quite  reach  the  level  of  the  surface,  the  fol- 
licle is  marked  on  the  mucous  membrane  as 
a  shallow  depression,  the  bottom  of  which 
is  slightly  elevated  at  the  centre  (Fig.  114). 
The  exposed  portion  of  the  follicle  is  round 
or  oval,  sometimes  irregularly  shaped.  If 
two  are  fused  they  resemble  a  dumb-bell 
(Fig.  116).  The  average  measurement  of 
the  exposed  portion  is  0.25  to  0.20  mm.  or 
less  in  diameter. 

On  microscopic  section  (transverse,  if 
not    otherwise    mentioned)    the  different 
structures  comprising  the  mucous  membrane  come  much  more  clearly  into 
view.    The  thickness  of  the  mucous  coat  in  the  fresh  specimen  varies  between 


Fig.  116. — The  Surface  of  the  Mucous 
Membrane  Magnified  6.5  Times. 
The  exposed  portion  of  the  follicles  is 
visible  as  a  dome-like  elevation  in  a  slight 
depression  in  the  mucosa.  Their  size  as 
well  as  their  outline  is  variable,  especially 
when  two  are  seen  to  fuse.  The  surface  of 
the  mucosa  between  these  nodes  is  studded 
with  minute  openings,  the  crypts  or  glands 
of  Lieberkiihn.  Their  arrangement  is  in 
rings  around  the  lymph  nodes  and  in  rows 
radiating  from  the  centre  of  the  follicle. 
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0.3  and  0.7  mm.,  the  most  usual  measurement  being  0.45  mm.  The  lumen  of 
the  appendix  is  seen  to  have  an  irregularly  corrugated  or  wavy  outline,  the 
follicles  generally  lying  in  the  depressions  or  angles.  The  circumference,  with 
all  its  depressions  and  folds,  measures  almost  as  much  as  the  circumference 
of  the  peritoneal  coat.  In  beginning  obliteration,  however,  it  measures  much 
less.  For  these  reasons  the  measurements  vary  from  1  mm.  to  22  mm.,  or 
even  more. 

The  number  of  lymphatic  follicles  to  be  counted  in  one  section  varies  from 
3  to  8;  on  an  average  there  are  about  5.  Lockwood,  however,  found  12  in  a 
section  of  the  appendix  of  a  girl  aged  thirteen  years,  16  in  a  man  aged  thirty- 
five,  9  in  a  man  aged  thirty-se^^en,  8  in  a  man  aged  thirty-six,  and  5  in  a  man 
aged  sixtj^-eight.  In  any  one  section  all  the  follicles  are  rarely  cut  through  their 
centres,  most  of  them  being  sectioned  through  their  buried  portion ;  hence  the 
occasional  appearance  that  the  follicles  do  not  reach  the  surface  (Fig.  112). 

The  mucous  membrane  consists  of  an  epithelium,  a  tunica  propria,  and  the 
muscularis  mucosse.  The  epithelium  dips  down  into  a  great  number  of  simple 
tubular  glands,  the  crypts  of  Lieberkiihn,  between  which  lies  the  tunica  propria 
(Fig.  117).  In  an  ordinary  specimen  from  25  to  30  tubular  glands  can  be  counted 
in  one  section;  not  infrequently  there  are  40,  50,  or  even  60  well-developed 
glands.  They  rarely  show  dichotomous  branching.  Sometimes  the)'  are  found 
embedded  in  lymphoid  tissue  which  is  collected  at  certain  intervals  to  form  the 
follicles  or  lymph  nodes.  The  epithelium  which  covers  the  surface  of  the  mucosa 
and  is  continuous  with  the  lining  of  the  glands,  consists  of  a  la5'er  of  columnar 
cells  which  contain  a  granular  protoplasm,  numerous  fat  particles,  and  usually 
an  oval  nucleus  and  a  cell  membrane.  Many  of  these  cells  show  the  common 
goblet  form.  There  is  also  a  homogeneous  basal  border  characteristic  of  the 
intestinal  epithelium.  The  regeneration  of  the  epithelium  taking  place  b}^  mitosis 
in  the  glands  of  Lieberkiihn,  causes  the  cells  to  gradually  move  upward  to  replace 
the  disintegrating  cells  on  the  surface,  though  mitosis  is  also  known  to  take 
place  in  the  latter.  The  youngest  generation  of  epithelial  cells  is,  therefore,  as 
a  rule  found  in  the  glands,  the  oldest  on  the  surface.  In  obliteration  of  the 
appendix  the  mucous  membrane  disappears  gradually,  being  shallowest  in  the 
corner  of  the  obliterating  angle.  It  is  probable  that  a  failure  of  the  epithelium 
of  the  glands  to  regenerate,  causes  the  mucous  membrane  to  disappear. 

The  tunica  propria  of  the  mucosa  fills  the  interspaces  between  the  glands 
and  consists  mainly  of  fibrillated  connective  tissue  and  reticulum  with  a  varying 
number  of  plasma  cells  and  small  round  cells.  The  reticulated  framework 
of  the  tunica  propria  is  in  intimate  connection  with  the  muscularis  mucosa?. 
The  mucosa  is  very  vascular,  containing  numerous  capillaries  and  a  few  lym- 
phatic channels. 

The  Lymph  Nodes  (Figs.  112  and  117). — ^The  lymph  nodes  de- 
velop in  the  tunica  propria  close  under  the  epithelium,  and  lie  with  their  base 
against  the  muscularis  mucosse.    When  they  attain  their  full  size  they  expand 
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much  beyond  these  limits  and  invade  the  submucos-a.  The  nodes  are  composed 
of  lymphoid  tissue  usually  containing  a  germinal  centre.    These  multiplying 


FiQ.  117. — Portion  of  the  Normal  Mucous  Membrane  of  an  Appendix,  Magnified  150  Times. 


Above  is  the  lumen  of  the  appendix  into  which  are  seen  to  open  the  crypts  of  Lieberkiihn,  some  of  which 
are  cut  obliquely,  others  transversely.  The  epithelium  of  the  lumen  and  crypts  is  identical  and  consists  of  a 
single  layer  of  columnar  cells.  Between  the  crypts  or  glands  of  Lieberkiihn  is  the  tunica  propria,  consisting 
of  connective  tissue,  with  small  round  cells  and  a  few  [Jasma  cells.  The  lower  half  of  the  picture  is  chiefly  occu- 
pied by  a  lymph  node,  which  above  is  continuous  with  the  tunica  propria.  The  lymph  follicle  has  a  deeply  staining 
layer  of  lymphoid  cells  in  its  periphery,  while  the  germinal  centre  is  composed  of  more  faintly  staining  cells. 
Below  the  lymph  node  is  a  small  strip  of  submucosa  with  fat  globules  and  vessels,  and  beneath  this  are  a  few 
bundles  of  the  circular  muscular  coat. 

lymph  cells  of  the  central  portion  stain  more  faintly  than  the  lymphoid  cells 
forming  the  periphery.    The  arrangement  of  the  latter  is  concentric  (Fig.  117). 

The  thickness  of  the  mucosa  varies  greatly  in  different  individuals,  age 
being  the  main  factor  in  the  change.    The  usual  thickness  of  a  healthy  mucosa 
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in  an  adult  is  from  0.2  to  0.3  mm.  measured  in  alcohol  specimens;  in  fresh  speci- 
mens it  is  slightly  thicker.  The  height  of  the  follicles  varies  with  the  thickness 
of  the  mucosa.  In  young  individuals  they  are  round  or  pear-shaped,  almost 
pyramidal,  with  their  point  projecting  into  the  lumen;  while  in  old  age  they 
flatten  out  with  the  mucosa.  They  are  also  much  nearer  together  in  youth, 
their  number  being  greater.  They  have  been  seen  to  form  an  almost  con- 
tinuous ring  of  lymphoid  tissue  on  cross  section  of  the  appendix  of  young  indi- 
viduals. In  the  adult  they  measure  about  1  mm.  or  slightly  less  at  their 
base,  and  are  distinctly  visible  to  the  naked  eye. 

The  crypts  of  Lieberkiihn  pass  at  right  angles  to  the  surface  with  the 
exception  of  those  lying  near  the  follicles,  which  are  directed  obliquely  toward 
the  surface,  hugging  the  sides  of  the  follicle,  at  the  same  time  decreasing  in 
length,  those  nearest  the  follicles  being  the  shortest  (Fig.  112). 

CONTENTS  OF  THE  APPENDIX. 

The  ordinary  and  normal  appendix  may  contain  fecal  matter  similar  to 
that  found  in  the  adjacent  large  intestine,  and  varying  in  quantity  according 
to  the  size  of  the  lumen.  By  drawing  the  fingers  over  the  surface  of  the  appen- 
dix and  pressing  gently  at  the  same  time,  its  contents  may  be  moved  from 
point  to  point,  or  may  even  be  pushed  entirely  back  into  the  cecum. 

On  opening  up  the  appendix  its  contents  are  seen  to  be  of  a  yellowish  or 
greenish  tinge,  and  of  a  soft  consistency.  Not  infrequently  the  lumen  is  filled 
with  a  mucous  or  serous  liquid  which  is  of  a  transparent  or  slightly  muddy 
character. 

Sometimes  the  appendix  appears  to  be  quite  empty,  a  condition  associated 
usually  with  a  narrow  diameter  and  an  efficient  A^alve.  As  a  rule  the  greater 
the  diameter  of  the  appendix,  the  greater  is  the  probabilitj^  of  finding  fecal 
matter  within  its  lumen.  A  straight  or  slightly  curved  appendix  also  is  more 
apt  to  contain  fecal  matter  than  a  conA^oluted  or  kinked  appendix. 

The  cavity  of  the  fetal  appendix  almost  invariably  contains  fecal  matter, 
which  Clado  says  can  be  seen  with  the  naked  eye  after  the  sixth  month  of 
intrauterine  life.  Under  the  microscope  it  has  the  appearance  of  a  mass  of 
granules  and  small  cellular  particles  united  by  mucus.  After  birth  the  contents 
of  the  appendix  are  similar  to  those  of  the  adult.  Among  100  infant  and  fetal 
appendices,  Vallee  found  70  containing  fecal  matter  (usually  soft),  24  con- 
taining mucous  or  serous  liquid,  while  6  were  empt}^  Bryant  found  fecal 
matter  in  70  per  cent,  of  his  adult  specimens,  the  others  being  either  empty  or 
containing  foreign  bodies  of  the  usual  description.  These  he  finds  to  be  more 
frequent  in  male  than  in  female  subjects. 

The  fecal  matter  within  the  appendix  sometimes  becomes  hard  and  even 
calcareous,  forming  the  so-called  "fecal  concretions."  If  present  these  are 
often  seen  and  felt  from  the  outside,  their  presence  causing  a  swelling  of  the 
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appendix.  They  can  readily  be  moved  about  within  the  hmien,  provided  they 
are  not  too  large.  If  several  of  them  come  in  contact  with  one  another  they 
are  apt  to  appear  faceted,  in  which  case  they  may  resemble  gall-stones.  Many 
cases  are  on  record  of  foreign  bodies  which  have  entered  the  lumen  of  the  ap- 
pendix through  the  ceco-appendical  valve ;  but  these,  together  with  the  resulting 
pathological  conditions,  will  be  dealt  with  in  another  chapter.  (See  Chapter  XVI.) 

OBLITERATION  OF  THE  APPENDIX. 

While  some  authors,  as  Bierhoff  and  Fitz,  trace  obliteration  back  to 
previous  inflammatory  conditions,  others,  as  for  instance,  Ribbert,  consider  it 
as  a  process  of  involution,  which  is  a  demonstration  of  the  general  retrogressive 
character  of  the  organ.  Each  conception  is,  no  doubt,  correct  if  restricted  to 
its  separate  process,  that  is  to  say,  to  pathological  obliteration,  or  to  involution. 
This  section  deals  entirely  with  the  latter,  namely,  obliteration  due  to  involu- 
tion advancing  from  the  tip. 

Obliteration  is  much  more  frequent  than  is  generally  supposed.  In  exam- 
ining the  appendix  of  a  middle-aged  person  a  probe  will  sometimes  not  pass 
through  the  lumen  of  the  appendix.  But  occasionally,  this  obstacle  may  be 
overcome  by  more  pressure,  when  the  probe  will  penetrate  through  a  narrow 
channel.  If  obliteration  is  complete,  the  opening  of  the  appendix  into  the 
cecum  is  either  not  noticeable,  or,  if  present,  is  indicated  by  a  funnel-shaped 
depression.  From  without  it  is  not  always  to  be  determined  whether  the 
lumen  is  obliterated  or  not.  Generally  the  obliterated  part  is  thinner  than 
the  partly  obliterated  portion,  and  much  thinner  than  normal.  There  is, 
however,  no  absolute  criterion.  Only  a  great  degree  of  lessening  of  calibre 
is  a  reliable  test.  On  the  other  hand  the  obliterated  portion  may  be  thicker 
than  the  normal. 

One  true  external  test  of  obliteration  is  a  club-shaped  end  of  the  appendix. 
This  does  not  consist  so  much  in  thickening  of  the  tip,  as  in  thinning  out  of 
a  neck-shaped  portion  just  before  it,  an  elongated  oval  portion  differentiated 
from  the  rest  of  the  organ  being  thus  formed  at  the  end.  The  club  is  gener- 
ally as  thick  as  the  rest  of  the  appendix,  and  may  be  thicker. 

Extension  of  the  Obliteration  . — A  transverse  section  of  an 
obliterated  appendix  shows  three  distinct  layers : 

1.  A  central  laj^er  more  or  less  rich  in  cells,  corresponding  to  the  mucosa, 
and  gradually  passing  into: 

2.  A  layer  of  connective  tissue,  poorer  in  cells,  and  corresponding  to  the 
submucosa. 

3.  A  layer  of  muscle,  and  the  usual  serous  envelopment. 

The  centre  sometimes  shows  an  indication  of  the  original  lumen.  More 
careful  observation  shows  that  there  may  be  no  lumen  at  all,  but  merely  a  deli- 
cate zone  of  central  tissue  consisting  of  fibres  and  nuclei.     It  is  possible  to 


150 


ANATOMY. 


tear  this  fragile  substance,  hence  the  possibiUty  of  piercing  it  hj  the  use  of 
greater  pressure  in  testing  the  lumen  with  a  probe. 

The  inner  layer  is  often  irregularly  radiating,  having  a  concentric  arrange- 
ment of  cells  which  follow  the  course  of  the  original  blood-vessels  and  glands. 
The  differentiation  between  this  layer  and  the  second,  the  submucosa,  is  gradual. 
The  muscle  as  a  rule  shows  no  change. 

The  manner  in  which  obliteration  takes  place  is  best  studied  at  the  margin 
between  normal  and  obliterated  parts;  the  process  is  briefly  as  follows: 

The  glands  become  lost,  and  simultaneously  there  takes  place  a  fusion  of 
connective  tissue  between  the  glands.  In  some  cases  there  is  nothing  abnormal 
to  be  noticed  until  the  obliterated  part  itself  is  reached,  the  glands  being  pre- 
served up  to  the  very  apex  of  the  obliteration. 

In  other  cases  the  glands  in  the  neighborhood  of  the  occlusion  become  more 
scarce  and  are  seen  to  be  less  well  developed ;  or  they  may  be  lacking  altogether 
for  some  distance.  On  the  advancing  margin  of  the  process  of  obliteration, 
and  especially  in  the  funnel  or  apex  of  the  occlusion,  there  are  none  at  all. 
In  some  cases  there  is  a  region  4  or  5  mm.  before,  or  proximal  to  the  seat  of  the 
obliteration,  which  is  entirel}^  lacking  in  glands.  In  one  of  Ribbert's  cases, 
^  cm.  before  the  obliterated  portion  there  was  found  an  area  containing  no 
glands,  but  still  lined  by  a  regular,  single,  well-developed  laj'er  of  cylindrical 
epithelium  with  numerous  Becher  Zellen.  Toward  the  cecum  this  became 
continuous  with  normal  mucous  membrane.  As  the  surface  epithelium  was 
often  lacking  in  the  specimens,  it  was  difficult  to  determine  accm'atel}'  the 
condition  of  the  mucosa. 

Obliteration  is  associated  with  a  destruction  of  the  glands.  The  fusing 
of  the  connective  tissue  advancing  toward  the  cecum,  forces  the  epithelium 
along  with  it.  The  follicles  and  glands  at  the  tapering  end  of  the  funnel  do 
not  show  any  marked  changes.  The  former  are  generalh^  small,  corresponding 
to  those  in  normal  appendices.  They  do  not  take  part  in  the  process  of  oblitera- 
ton  as  they  simply  disappear  in  the  fusing  connective  tissue.  In  some  isolated 
cases  there  are  remains  of  them  in  the  obliterated  portion,  appearing  as  small 
accumulations  of  densely  packed  cells,  showing,  rarely,  a  lighter  centre.  They 
are  seen  only  in  the  angle  or  apex  of  the  funnel,  not  in  the  obliterated  portion 
itself.  They  lie  centrall}^  and  are  very  few  in  number,  only  one  or  two 
appearing  generally  in  a  section. 

Frequency. — Among  the  400  cases  examined  by  Ribbert,  99  showed  partial 
or  total  occlusion,  i.  e.,  25  per  cent.  In  the  appendices  of  persons  over  twenty 
years  of  age  the  percentage  is  about  one-third,  or  32  per  cent. 

While  the  obliteration  in  a  very  small  number  of  cases,  ^}  per  cent.,  involved 
the  entire  appendix,  partial  occlusion  is  much  more  frequent.  All  transition 
forms,  from  the  first  beginning  of  occlusion  to  its  completion,  are  met  with. 

In  one-half  the  cases,  the  obliteration  involves  one-fourth  of  the  appendix; 
in  one-half  of  the  remaining  cases  it  involved  one-fourth  to  three-fourths  of 
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the  organ;  and,  as  was  said  above,  only  a  very  small  percentage  showed  three- 
fourths  or  the  whole  appendix  occluded.  The  sexes  furnish  about  an  equal 
number  of  cases. 

Increase  in  age  is  shown  to  bring  increase  in  obliteration: 

1  to  10  years,  obliteration  found  in    4  per  cent. 

10  to  20  "  "  "  11 

20  to  30  "  "  "  17  " 

30  to  40  "  "  "  25 

40  to  50  "  "  "  27 

50  to  60  "  "  "  36 

60  to  70  "  "  "  53 

70  to  80  "  "  "  58 


This  table  shows,  therefore,  that  of  all  people  over  sixty  j^ears,  more  than 
one-half  show  obliteration. 

In  the  new-born,  obliteration  was  never  found.  The  youngest  child  that 
showed  it  was  five  years,  and  this  was  not  a  typical  case.  In  Ribbert's  series, 
a  total  obliteration  never  occurred  before  the  thirtieth  year.  It  is  ver}^  prob- 
able that  quite  a  number  of  these  obliterated  appendices  were  produced 
by  pathological  changes,  for  as  age  advances,  the  relative  frequency  of 
appendicitis  increases  in  about  the  same  ratio  as  that  given  in  this  table. 

Relation  between  Length  and  Obliteration  . — Of  the 
longest  appendices,  15  to  20  cm.,  all  were  found  patent;  of  those  14  to  13  cm. 
long,  one  out  of  four  had  beginning  obliteration;  in  a  length  of  12  to  11  cm., 
not  one  was  obliterated. 

The  rest  of  the  table  shows  that  decrease  of  length  generally  brings  an 
inclination  to  obliteration: 


In  those  of  10  cm   34  per  cent,  was  obliterated. 

9  cm   18 

8  cm   32 

7  cm   40 

"       "       6  cm   30 

5  cm   70 

4  cm   66 

3  cm  100 


While  no  absolute  regularity  can  be  made  out,  short  appendices  are,  as  a 
rule,  found  to  be  more  frequently  obliterated  than  long  ones. 

Causes  of  Obliteration  . — The  question  whether  old  healed  in- 
flammatory conditions  are  the  cause  of  obliteration  can  be  determined  in  most 
cases  by  examining  the  entire  serosa  and  mucous  membrane,  although  there  is 
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no  doubt  that  even  then  it  may  sometimes  be  difficult  to  decide  whether  the 
process  is  not  due  to  the  other  factor. 

Serosa. — Adhesions  of  the  appendix  with  surrounding  organs  are  frequent 
and  are  a  sign  of  old  inflammatory  conditions.  Frequently  a  kink  is  found  in 
an  obliterated  appendix,  but  since  it  has  been  found  that  every  fourth  appendix 
is  obliterated  with  or  without  a  kink,  this  proves  nothing.  Most  appendices 
about  to  become  occluded  by  involution  are  free  of  any  adhesions  and  kinks. 

Mucosa. — Signs  of  inflammation  in  the  mucous  membrane  itself  must, 
therefore,  be  sought  for,  but  Ribbert  found  none,  Avhich  however  does  not 
necessarily  prove  that  in  a  certain  percentage  of  his  cases  they  were  not 
present  at  an  earlier  stage  of  the  process. 

The  atrophy  of  the  mucous  membrane  has  apparently  nothing  to  do  with 
obUteration,  because  it  occurs  in  appendices  of  old  individuals  with  a  wide 
lumen. 

While  Ribbert  and  Zuckerkandl  go  too  far  in  their  assertion  that 
obliteration  is  always  caused  by  involution,  there  is  undoubtedl}^  a  certain 
class  of  cases  in  which  the  pathological  element  may  safely  be  excluded. 

The  presence  of  a  layer  of  connective  tissue  strands,  originating  in  the 
mucosa;  the  unchanged  structure  of  the  submucosa  and  muscularis;  the  lack 
of  all  irregularity  and  especially  the  lack  of  any  scar-like  change  which  might 
signify  an  old  healed  inflammatory  process;  all  these  are  points  which  signify 
that  in-\-olution  is  often  the  cause  of  obliteration.  And,  lastly,  what  disease 
would  attack  the  end  of  the  appendix  with  such  regularity,  beginning  always  at 
the  tip  and  advancing  toward  the  cecum,  gradually  closing  up  the  lumen? 

While  pathological  obliteration  may  occur  at  the  tip,  it  is  b}'  no  means 
confined  to  it,  but  is  found  frequently  in  other  portions  of  the  appendix. 
Microscopic  sections  Avill  generally  furnish  means  to  distinguish  such  pathological 
obliteration  from  the  distal  obliteration  due  to  involution. 

RETROGRESSION. 

The  early  differentiation  of  the  appendix  vermiformis  from  the  cecum,  of 
which  it  is  but  the  continuation,  its  relativel}^  greater  length  in  the  fetus  and 
new-born  as  compared  with  the  adult,  together  with  many  signs  of  atrophy 
in  the  organ  during  later  life,  seem  to  indicate  that  the  appendix  is  a  disap- 
pearing or  retrogressive  organ.  In  shape  and  outline  the  cecum  shows  con- 
siderable variation  during  the  course  of  its  development.  Starting  between 
the  fifth  and  sixth  weeks  as  a  slight  elevation  or  bulging  from  the  left  side  of 
the  caudal  loop  of  the  intestine,  at  seven  weeks  or  more  it  is  a  rounded  or  conical 
projection,  with  a  contracted  portion  at  its  apex  or  tip  which  appears  like  a 
budding  appendix.  This  type  of  cecum,  tlie  seven  weeks  stage,  is 
permanently  represented  in  anatomy  by  that  of  the  Mangabey  monkey.  (See 
Fig.  63.)     At  eight  weeks,  where  the  cecum  is  four  or  five  times  as 
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long  as  it  is  broad,  but  still  scarcely  differentiated  from  the  cecum  or  end  portion 
of  the  large  intestine,  we  have  the  type  of  cecum  represented  by  Ateles  the 
Spider  monkey  (Fig.  61),  and  many  other  animals. 

Later  on,  the  tube  increases  greatly  in  length,  but  not  correspondingly  in 
thickness  except  in  its  upper  portion.  We  now  have  a  long,  slender  diver- 
ticulum, the  appendix  vermiformis,  attached  at  its  widened  base  to  a  rounded 
projection  from  the  bowel,  the  cecum  proper.  At  this  stage  the  cecum  may 
pass  gradually  into  the  appendix,  forming  the  conical  or  typical  fetal  type  of 
cecum.  Something  similar  to  this  type  is  seen  in  the  tapering  cecum  of  the 
kangaroo  (Fig.  65),  and  it  is  sometimes  found  persisting  in  the  adult  human 
body. 

On  examining  the  cecum  of  many  of  the  higher  animals,  its  shape  and  size 
are  found  to  bear  an  important  relation  to  the  mode  of  alimentation.  The 
herbivorous  animals  possess  an  enormous  cecum,  bending  and  curving  like  the 
human  appendix,  while  in  carnivora  it  is  very  small  and  simple,  or  may  be 
entirely  wanting.  In  man,  apes,  and  many  rodents,  which  have  a  mode  of 
alimentation  midwa}''  between  these  two,  a  portion  of  the  cecum  undergoes  a 
retrogressive  change,  so  that  a  thin,  worm-like  process  is  left  attached  to  the 
cecal  pouch.  The  retrogression  is  probably  due  to  a  change  in  the  character 
of  the  nourishment  which  has  taken  place  during  the  history  of  the  species. 
According  to  Grohe,  the  disappearance  of  the  last  molar  tooth,  which  comes 
late  in  life,  is  another  indication  of  the  change  from  an  herbivorous  to  an  om- 
nivorous character  in  the  diet  of  man.  The  relatively  large  size  of  the  human 
cecum  and  appendix  in  the  fetus  and  new-born  indicate  that  this  time  does 
not  He  very  far  back  in  the  history  of  man. 

It  is  the  rudimentary  character  of  the  appendix  which  is  responsible  for 
much  of  the  variation  in  position,  shape,  and  size  which  we  find  in  this  structure. 

According  to  Huntington  the  appendix  is  probably  destined  for  further 
reduction  and  ultimate  elimination.  The  appendix  presents  the  indefinite 
character  in  regard  to  anatomical  arrangement  which  belongs  to  such  struc- 
tures. The  uncertain  type  of  development  due  to  this  element  expresses  itself 
in  the  varieties  of  forms  presented  by  the  adult  cecum. 

While  there  is  no  doubt  that  the  appendix  has  all  the  signs  of  an  organ 
passing  through  the  different  steps  of  retrogression,  the  process  being  at  the 
present  time  still  in  the  initial  stages,  it  cannot  be  denied  that,  as  long  as  the 
organ  is  not  obliterated,  it  is  capable  of  performing  its  share  of  the  work  as  a 
portion  of  the  alimentary  canal,  though  only  on  a  comparatively  small  scale. 

All  structures  of  the  human  body  which  are  not  in  constant  use,  soon  become 
atrophied,  a  few  weeks  of  non-use  sufficing  to  cause  the  muscles  to  disappear. 
The  same  is  the  case  with  epithelial  elements,  which  vanish  if  not  called  upon 
to  functionate.  The  muscle,  epithelial  and  endothelial  cells  are  replaced  by 
connective  tissue  cells,  which  in  turn  become  absorbed  to  a  certain  extent. 
Such  a  process  is  observed,  as  we  have  learned,  in  about  one-fourth  of  all  ap- 
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pendices,  and  in  a  much  larger  percentage  in  old  age.  There  remains,  however, 
the  overwhelming  majority  of  appendices  in  children,  in  the  middle  aged,  and 
even  in  very  old  individuals,  which  show  no  change  indicating  that  the  epithelial 
and  muscular  structures  have  ceased  to  functionate.  The  blood  and  lymph 
supply  and  the  nerves  are  also  very  well  developed  and  remain  so  during  the 
greater  part  of  life,  or  even  throughout  the  whole  of  it.  Even  if  the  mucosa 
gradually  undergoes  atrophy  as  age  approaches,  the  same  is  known  to 
be  the  case  with  the  cecal  and  colic  mucosa  (according  to  Xothxagel,  in  SO 
per  cent,  of  the  cases)  or  an}^  other  epithelial  structures  of  the  human  body,  in 
connection  with  which  no  one  would  apply  the  term  "rudiment." 

These  facts  indicate  that  the  appendix  retains  for  a  considerable  time 
the  same  energ}^  as  the  cecum,  and  that  its  muscular  coats  are  capable  of 
producing  an  active  peristalsis,  perhaps  of  greater  strength  in  relation  to  its  size 
than  is  the  case  in  any  other  part  of  the  intestine. 
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THE  ARTERIES  OF  THE  APPENDIX. 

The  vascular  supply  of  the  ileocecal  region  comes  from  the  ileocolic  arter}^, 
the  lower  division  of  the  right  colic  branch,  which  in  turn  is  derived  from  the 
superior  mesenteric  artery.  There  are  but  slight  variations  of  the  topogra- 
phy of  the  ileocolic  artery,  the  most  noteworthy  of  which  is  a  separate  origin 
from  the  superior  mesenteric  below  that  of  the  right  colic  branch. 

The  ileocolic  arterj^  passes  obliquely  downward  in  the  mesentery  toward 
the  ileocolic  angle,  where  it  divides  into  the  anterior  and  posterior  ileocecal 
arteries,  the  appendical  artery  or  arteries,  an  ascending  colic  branch,  anasto- 
mosing with  the  right  colic,  and  one  or  more  branches  to  the  ileum  which 
anastomose  with  the  adjacent  loops  of  the  vasa  intestini  tenuis,  the  terminal 
branches  of  the  superior  mesenteric.  Short  anastomoses  are  frequently  found 
between  these  branches  near  their  origin  from  the  ileocolic  artery,  and  as  a 
result  a  somewhat  complicated  network  arises,  in  consequence  of  which  it  is 
often  difficult  to  determine  the  exact  origin  of  the  appendical  and  other  arteries 
without  careful  dissection  (Fig.  118  and  Figs.  122-138). 

The  anterior  ileocecal  artery  travels  forward  and  obliquely  downward  over 
the  cecum  in  the  ileocolic  fold  (Fig.  118).  The  position  of  the  fold  is  largely 
determined  by  the  presence  of  the  artery,  which,  together  with  its  vein,  is  thus 
somewhat  protected  against  extreme  tension  produced  by  abnormal  distention 
of  this  portion  of  the  intestine.  The  majority  of  the  branches  of  the  anterior 
ileocecal  artery,  from  4  to  8  in  number,  pass  to  the  right  over  the  cecum,  being, 
as  a  rule,  situated  at  the  depth  of  the  transverse  depressions.  They  give  off 
branches  which  pass  out  over  the  pouches  of  the  cecum ;  while  the  main  trunks 
continue  outward  and  pass  beneath  the  anterior  muscular  band.  Here  they 
break  up  into  finer  branches  which  anastomose  with  those  of  the  posterior 
ileocecal  artery.  The  anterior  ileocecal  artery  also  gives  off  one  or  more  small 
branches  to  the  terminal  portion  of  the  ileum.  Usually  there  is  but  one  such 
branch,  which  travels  out  on  the  surface  of  the  ileum  parallel  with  its  axis 
and  supplies  its  lower  anterior  wall,  the  upper  portion  being  supplied  by  mesen- 
teric branches.    From  this  artery  small  branches  frequently  descend  into  the 
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ileocecal  fold,  which  connects  with  the  mesappendix,  where  the}'  anastomose 
with  branches  arising  from  the  appendix  (Fig.  118j. 

The  posterior  ileocecal  artery  is  not  situated  in  a  fold  hke  the  anterior  ileo- 
cecal, and  pursues  a  straighter  and  shorter  course  than  the  latter.  It  supplies 
the  posterior  wall  of  the  cecum,  its  branches  traveling  in  the  depressions  be- 
tween the  saccula?  like  those  on  the  anterior  surface,  then  penetrating  beneath 
the  posterior  muscular  band  and  terminating  in  the  lateral  wall,  anastomosing 
with  branches  of  the  anterior  system.  Besides  the  cecal  branches,  the  posterior 
ileocecal  artery  may  give  off  a  branch  passing  through  the  mesentery  to  the 
ileum  and  one  or  more  to  the  appendix.  The  lower  branches  of  the  posterior 
ileocecal  artery  frequently  supply  not  only  the  median  and  posterior  walls 
of  the  cecum,  but  crossing  the  line  of  attachment  of  the  mesappendix  the}' 
encroach  upon  the  anterior  surface  of  the  cecum,  anastomosing  with  the  branches 
of  the  anterior  ileocecal  artery  above  and  the  artery  of  the  appendix  beneath. 

The  origin  and  number  of  arteries  to  the  appendix  vary  considerably.  (See 
Types  I,  II,  III,  and  IV,  Figs.  122-127,  128-131,  132-136,  and  137-138.)  In 
the  majority  of  cases  there  is  one  main  appendical  artery  which  arises  either  from 
the  ileocolic  artery  direct,  or  from  the  posterior  ileocecal  or  one  of  its  branches, 
or  from  a  branch  in  the  mesentery  of  the  ileum  near  its  origin.  This  appendical 
artery  passes  down  behind  the  terminal  portion  of  the  ileum,  and  is  enclosed 
between  the  two  peritoneal  leaves  of  the  mesappendix.  The  formation  of  the 
latter  is  determined  by  the  artery.  It  is  usually  found  along  the  free  edge  -of 
the  mesappendix ;  in  its  upper  portion,  however,  it  may.  be  some  distance  from 
it,  or  in  cases  where  a  large  amount  of  fat  is  present  in  the  mesappendix, 
its  position  may  be  still  farther  from  the  edge.  In  all  but  one  of  the  cases 
examined  it  traveled  to  the  very  tip  of  the  appendix,  usually  curving  around 
the  latter  and  penetrating  it  directly,  as  do  the  branches  along  the  hilmn  or 
mesappendical  border.  (See  Figs.  114  and  118.)  In  over  one-third  of  the 
cases  studied  this  main  appendical  artery  supplied  the  entire  appendix,  T3'pe 
I,  and  sometimes  a  little  of  the  adjoining  portion  of  the  cecum  (Type  III, 
Fig.  132).  In  the  remainder  of  the  cases  it  suppUed  the  distal  four-fifths  of 
the  organ,  while  a  second,  or  even  a  third  appendical  arterj^  supplied  the 
remaining  proximal  portion,  (Type  II,  Figs.  128-131),  and  anastomosed  with 
the  cecal  branches  (Type  III,  Figs.  133-136  and  Type  IV,  Figs.  137-138.) 

The  main  appendical  artery  gives  off,  on  an  average,  five  secondar}^  branches, 
which  take  a  direct  route  to  the  appendix  (Fig.  118).  Frequentty  there  are 
only  three  branches  (Clado),  yet  in  cases  where  the  appendical  arteries  form 
loops,  as  many  as  ten  or  twelve  branches  are  sometimes  found.  These  branches 
pursue  an  oblique  course  in  the  mesappendix  toward  the  hilum  of  the  organ, 
and  decrease  in  length  as  the  mesappendix  narrows  down  at  the  tip.  In  cases 
where  the  mesappendix  appears  to  end  some  little  distance  from  the  tip,  the 
artery  may  still  be  found  just  beneath  the  peritoneum,  where  it  travels  until 
it  reaches  the  tip  (Fig.  119).    Some  authors  state  that  the  mesappendix  fre- 


Fig.  118. — The  Blood-vessels  of  the  Ileocecal  Region. 
Arteries  red,  veins  blue.  The  peritoneal  covering  is  removed  so  as  to  show  the  vessels  more  clearly.  Above 
and  to  the  right  are  seen  the  cut  ends  of  the  ileocolic  artery  and  vein.  This  artery  gives  off  a  branch  to 
the  ascending  colon  and  a  posterior  and  anterior  cecal  artery,  the  latter  descending  through  the  ileocolic  fold. 
A  short  ana.stomosis  connects  the  ileocolic  with  the  me.senteric.  The  artery  of  the  appendix  is  seen  to  arise  from 
the  po.sterior  cecal  artery,  2  cm.  above  the  ileum.  It  pa.sses  behind  the  ileum  in  the  free  border  of  the  mesap- 
pendix  and  gives  off  five  branches  (long  appendices  have  8-12,  short  appendices,  2-3),  which  traverse  the  mes- 
appendix  at  fairly  regular  intervals  in  the  direction  of  the  hilum  of  the  appendix,  where  they  divide  into  anterior 
and  posterior  branches.  '  The  branches  in  the  me.sappendix  are  sometimes  seen  to  anastomose,  forming  loops 
of  varying  size.  The  terminal  branch  curves  around  the  tip.  The  ceco-appendical  junction  is  supplied  by 
a  separate  branch  arising  likewise  from  the  posterior  ileocecal  trunk.  This  branch  may  or  may  not  anastomose 
with  the  proximal  appendical  twig  and  while  in  some  cases  it  supplies  only  the  cecum,  in  others,  as  in  the  present 
case,  it  sends  a  few  delicate  branches  into  the  appendix.  At  the  place  where  this  ceco-appendical  artery  crosses 
the  ileocecal  fold  it  is  seen  to  give  off  a  delicate  recurrent  twig  to  this  structure.  Throughout  their  entire  course 
the  arteries  are  accompanied  by  veins. 
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Fig.  121. — A  Portion  of  the  Mucosa,  Injected  and  Cleaeed  in  Creosote,  to  show  the  Blood-vessels. 

Magnified  80  Times. 

Below  are  the  ves.sels  of  the  submucosa.  The  artery  ascends,  dividing  until  the  base  of  the  glands  is  reached, 
where  a  .small  ple.xus  is  formed,  from  which  delicate  twigs  invade  the  tunica  propria  between  the  glands.  Around 
the  mouths  of  the  glands  there  is  a  tortuous  capillary  network.  (See  also  mucous  surface  of  reconstruction, 
Fig.  120.)  The  descending  collecting  veins  form  a  miniature  forest  between  the  glands  whose  roots  is  the  venous 
plexus  at  the  base  of  the  glands     This  plexus  drains  into  the  submucous  plexus. 


ARTERIES  OF  APPENDIX. 


161 


quently  extends  only  two-thirds  or  even  one-half  the  length  of  the  appendix, 
and  that  the  artery,  penetrating  the  hilum  some  distance  from  the  tip,  may 
leave  the  terminal  portion  insufficientl}^  supplied  with  blood  and  therefore  subject 
to  disease.    Our  observations,  howeA^er,  demonstrate  that  this  is  not  the  case. 

Having  reached  the  hilum  of  the  appendix  each  branch  of  the  appendical 
artery  subdivides  into  two  or  more  sub-branches  before  penetrating  the  coats. 
The  division  usually  takes  place  close  to  the  mesenteric  border  or  hilum,  but 
it  may  occur  farther  up  in  the  mesappendix  (Figs.  118  and  120).  These  branches 
separate  on  either  side  of  the  appendix  and  form  two  main  S3'Stems  within 
the  coats, — the  superficial  in  the  serous  coat,  and  the  deep  in  the  submucosa. 
They  contain  the  largest  vessels  and  are  the  bases  of  blood-supply  for  the  other 
coats  (Fig.  120).  Those  which  lie  just  beneath  the  peritoneum  ma}^  be  seen 
from  the  surface  pursuing,  sometimes,  a  very  tortuous  path  and  standing  out 
prominently  in  cases  of  inflammation  of  the  appendix.  They  pass  around  the 
sides  of  the  appendix,  dividing  into  numerous  ramifications  and  frequently 
anastomosing  along  its  free  border.  Most  of  the  superficial  large  vessels  remain 
immediatel}^  beneath  the  serous  coat,  and  from  them  finer  branches  are  sent 
inward  which  svipply  the  muscular  coats.  They  follow,  in  general,  the  direction 
of  the  fibres,  passing  longitudinallj^  down  the  appendix  in  the  outer  coat  and 
around  it  in  the  inner  or  circular  coat.  The  arteries  in  these  coats  are  delicate, 
the  supply  being  not  conspicuously  great  between  the  two  coats. 

The  large  vessels  which  penetrate  the  muscular  coats  at  the  hilum,  after 
giving  off  small  branches  to  the  adjacent  tissue,  pass  directly  into  the  sub- 
mucosa, where  they  form  a  close  network  about  half  way  between  the  muscular 
and  mucous  coats  (Fig.  120).  From  this  network  a  few  branches  are  sent 
outward  into  the  muscular  coats,  but  the  majorit}^  of  its  branches  go  toward 
the  mucous  coat.  Leaving  the  large  vessels  in  the  sul:)mucosa  they  ramify 
around  the  follicles  and  at  the  base  of  the  glands,  supplying  each  with  numerous 
fine  branches.  Viewed  from  the  mucous  surface  of  an  injected  specimen, 
cleared  in  creosote,  large  vessels  may  be  seen  ascending  vertically  between 
the  follicles,  and  numerous  branches  are  seen  entering  the  lymph-follicles  from 
all  sides  and  converging  toward  the  centre  of  each.  At  the  base  of  the  glands 
of  Lieberkiihn  the  arteries  usually  spread  out  for  some  distance  parallel  with 
the  fibres  of  the  muscularis  mucosa,  and  from  this  system  the  finer  branches 
ascend  between  the  glands  (Fig.  121).  They  pursue  either  a  straight  or  ol)lique 
course,  branching  in  a  foi'k-like  manner  and  terminating  in  a  capillary  network 
around  the  mouths  of  the  glands.  Concerning  the  further  course  of  the  ap- 
pendical blood  see  "Veins,"  p.  166. 

The  mesappendix  is  everywhere  supplied  with  a  network  of  anastomosing 
vessels,  and  near  the  appendix  they  frequently  form  arches  between  the  larger 
trunks.  The  masses  of  fat,  wherever  present,  are  richh'  supplied  with  a  network 
of  very  delicate  vessels. 

Through  a  canula  inserted  into  one  of  the  four  or  five  branches  of  the 
11 
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appendical  artery,  more  than  one-half  of  the  appendix  may  be  injected  at  once, 
which  demonstrates  connection  between  the  areas  suppUed  by  the  different 
branches.  If  one  near  the  cecum  be  chosen,  a  circular  area  of  the  cecum  around 
the  appendical  orifice,  measuring  from  1  to  2  cm.  in  diameter,  may  be  injected 
as  well  as  the  appendix.  This  may  be  done  in  three  ways,— I,  through  a  small 
cecal  twig  or  twigs  coming  off  from  the  appendical  branch  near  the  ceco- 


Fig.  122. — Type  I,  a.   One  Artery,  Supplying  only  Fig.  123. t — Type  I,  b.   One  Artery,  Supplying  only 

THE  Appendix.    Origin:  Ileocolic.  the  Appendix.    Origin:  Posterior  Ileocecal. 


Fig.  124. — Type  I,  c.   One  .\rtery.  Supplying  only  Fig.  125. — Type  I,  d.  One  Artery,  Supplying  only 

THE  Appendix.    Origin:  Anterior  Ileocecal.  the  Appendix,    Origin:  Mesenteric  Branch 

OF  Ileocolic. 

appendical  angle  (Figs.  132-136) ;  II,  through  a  broad  arterial  communication 
inside  the  wall  of  the  ceco-appendical  junction  such  as  shown  in  Fig.  119; 
III,  if  neither  the  cecal  twig  nor  an  arterial  anastomosis  is  present,  the  in- 
jection mass  passes  through  the  capillaries  of  the  appendico-cecal  junction 
and  invades  the  adjacent  cecal  territory  through  the  venous  system,  whose 
branches  anastomose  more  freely  than  those  of  the  arteries. 

The  appendical  artery  or  one  of  its  proximal  branches  usually  gives  off  a 
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recurrent  branch  to  the  ileocecal  fold,  the  "  artere  recurrent  ileale"  of  Jonesco 
(Fig.  118  and  Types  I,  II,  III,  and  IV,  Figs.  122  -138).  It  travels  upward  along 
the  free  margin  of  the  fold,  following  the  curve  described  by  the  latter  and 
giving  off  a  number  of  fine  branches  along  its  course.  The  constant  presence 
of  this  artery  disproves  the  old  belief  that  this  fold  is  bloodless. 

Some  authors  state  that  they  have  observed  a  vascular  connection  between 


Fig.  126. — Tyi'E  I,  e.  One  Artery,  Supplying  only 
THE  Appendix.  Origin:  Loop  of  Mesenteric 
Branch. 


Fig.  128. — Type  II,  a.  Two  Arteries,  Supplying 
ONLY  THE  Appendix.  Origin:  Ileocolic  and 
Posterior  Ileocecal. 


Fig.  127. — Type  I,  f.  One  Artery,  Supplying  only 
the  Appendix.  Origin:  Upper  Branch  of 
Mesenteric. 


Fig.  129. — Type  II,  b.  Two  Arteries,  Supplying 
ONLY  the  Appendix.  Origin:  Mesenteric 
Branch  and  Posterior  Ileocecal. 


the  appendix  and  the  right  ovary  through  the  appendico-ovarian  ligament. 
This,  however,  is  not  often  found,  some  authors  having  failed  to  see  it  even 
among  a  large  number  of  cases.  It  is  probably  merely  one  of  the  folds  formed 
in  the  peritoneal  reflection  of  the  mesappendix  over  the  posterior  abdominal 
wall,  and  supplied  with  the  usual  vessels  of  the  peritoneum,  but  it  is  not  likely 
that  the  appendix  itself  receives  in  this  manner  any  collateral  arterial  circula- 
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tion.  There  is,  however,  an  occasional  venous  anastomosis  between  the  ap- 
pendical  vein  and  the  ovarian  vein,  such  as  are  found  between  any  neighboring 
organs  in  the  human  body.  The  fact  that  the  circulation  of  both  the  ovary 
and  the  appendix  is  completely  established  before  the  two  organs  come  into 
close  proximity  during  their  fetal  development,  is  an  additional  disproof  of 
the  existence  of  an  anastomosing  arterial  branch. 


Fig.  130. — Type  II,  c.  Two  Arteries,  Supplying 
ONLY  THE  Appendix.  Origin;  Posterior  Ileo- 
cecal. 


Fig.  132. — Type  III,  a.  One  Artery.  Origin:  Ileo- 
colic. Proximal  Branch  Supplies  a  Portion 
of  the  Cecum. 


Fig.  131. — Type  II,  d.  Three  Arteries,  Supplying 
only  THE  Appendix.  Origi-v:  One  from  Ileo- 
colic and  Two  fro.m  Posterior  Ileocecal. 


Fig.  133. — Type  III,  b.  Two  Arteries.  Origin: 
Ileocolic  .\nd  Postf.rior  Ileocecal.  The 
Proximal  .\rtery  Supplies  a  Portion  of  the 
Cecum. 


The  arrangement  of  the  main  arteries  of  the  appendix  may  be  classed  accord- 
ing to  four  types: 

Type  I  (Figs.  122-127).  A  single  appendical  artery  supplies  the  entire 
appendix,  but  no  portion  of  the  cecum,  with  the  exception  of  minute  anasto- 
mosing channels  between  them.  The  origin  of  this  artery  varies  considerabh^, 
but  in  the  majority  of  cases  it  comes  from  the  ileocolic  direct.  To  this  type 
belong  about  one-third  of  the  cases  studied.    Some  of  the  many  variations 
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of  this  type  are  shown  in  the  diagrams,  a  stud}^  of  which  would  be  preferable 
to  a  long  description. 

Type  II  (Figs.  128-131)  includes  those  cases  where  there  is  more  than  one 
appendical  artery.  The  first  arises  as  in  Type  I  and  supplies  usually  the  distal 
four-fifths  of  the  organ,  while  the  remaining  proximal  portion  is  supplied  by 


Fig.  134. — Type  III,  c.    Two  Arteries.    Origin:  Fig.  135. — Type  III,  d.    Two  Arteries.  Origin: 

Posterior  Ileocecal.    The  Proximal  Artery  Ileocolic  and  Mesenteric  Loops.  The  Proxi- 

Supplies  a  Portion  of  the  Cecum.  mal  Artery  Supplies  a  Portion  of  the  Cecum. 


a  second,  and  occasionally  a  third  appendical  artery  arising  from  the  posterior 
ileocecal.  It  is  very  seldom  that  any  commimicating  branches  are  found 
between  the  individual  arteries;  the  proximal  branch,  however,  often  sends 
small  twigs  into  the  adjacent  cecal  wall.  About  one-fourth  of  the  cases 
belong  to  this  type. 

Type  III  (Figs.  132-136)  includes  those  cases  where  a  single  or  several 


Fig.  136. — Type  III,  e.  Three  Arteries.  Origin: 
One  from  Mesenteric  Branch  of  Ileocolic 

AND    Two    FROM   POSTERIOR    ILEOCECAL.  ThE 

Proximal  Artery  Supplies  a  Portion  of  the 
Cecu.m. 


Fig.  137. — Type  IV,  a.  Two  Arteries,  Forming 
a  Loop  in  the  Mesappendix  from  which  the 
Individual  Branches  Arise. 


166 


ANATOMY. 


appendical  arteries  supply  both  the  appendix  and  a  considerable  portion  of  the 
cecum.  It  is  quite  common  to  find  an  arterj-  arising  from  the  posterior  cecal 
which  courses  in  the  mesappendix,  close  to  the  cecum,  and  which  is  directed 
toward  the  appendico-cecal  angle,  supplying  not  only  the  proximal  portion  of 
the  appendix  but  several  square  inches  of  the  adjoining  portion  of  the  cecum. 
This  type  also  includes  one-fourth  of  the  cases.  An  operative  significance  of 
this  condition  lies  in  the  danger  of  cutting  off  the  blood-supply  to  a  portion  of 
the  cecum  by  ligating  the  proximal  appendical  artery. 

Type  IV  (Figs.  137  and  138)  is  not  often  found  and  is  distinguished  by 
the  presence  of  loops  or  arches  between  the  main  arteries,  similar  to  those  in 
the  mesentery.  It  is  generally  associated  with  a  very  long  appendix.  Some- 
times there  is  but  one  such  arch,  but  two  and  occasionally  three  have  been 
observed.  From  the  lower  or  convex  side  of  the  arches  arise  the  appendical 
branches  proper,  usually  greater  in  number  here  than  in  the  previous  tj'pes. 


Fig.  138. — Type  IV,  b.  Three  Arteries,  the  Distal  Artery  Forming  a  Small  Loop,  while  the  Other 
Two  Form  a  Larger  Proximal  Loop.  The  Number  of  Individual  Br.anches  to  the  Appendix  is 
Increased. 

JoNESCO  speaks  of  four  branches  or  sets  of  branches  coming  from  the  main 
appendical  arterj^:  (1)  to  the  posterior  wall  of  the  cecum;  (2)  to  the  ceco- 
appendical  angle;  (3)  to  the  appendix;  and  (4)  a  recurrent  branch  into  the  ileo- 
cecal fold,  the  "  ileo-appendiculaire  ^'  or  "artere  recurrent  ileaJe."  According 
to  our  researches  these  four  branches  may  occm-  in  one  case,  but  there  are 
a  great  number  of  instances  in  which  the  appendical  artery  gives  rise  merely 
to  the  recurrent  branch  into  the  ileocecal  fold,  and  the  cecum  and  ceco- 
appendical  angle  are  supplied  hy  separate  branches  from  the  posterior  cecal 
artery. 

THE  VEINS. 

Just  beneath  the  surface  epithelium,  between  the  glandular  openings,  the 
capillaries  are  seen  to  form  a  tortuous  plexus  (Figs.  120  and  121),  which  drains 
through  short  venous  channels  running  parallel  to  one  another  and  to  the 
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glands  down  into  the  venous  network  of  the  muscularis  mucosa.  These  branches 
are  larger  and  more  numerous  than  the  arterioles  of  the  mucosa.  On  their 
way  two  or  three  of  them  often  unite  to  form  a  larger  vessel.  In  the  sub- 
mucosa  the  veins  converge  in  bundles  to  be  gathered  into  a  few  large  channels, 
passing  in  the  submucosa  parallel  with  the  muscular  coats.  These  vessels  also 
receive  the  veins  of  the  follicles  and  those  of  the  submucosa  proper.  The 
latter  are  but  few  and  small. 

The  veins  of  the  muscular  coats  drain  partly  into  the  submucous  plexus, 
partly  into  the  superficial  plexus,  the  majority  selecting  the  latter  course.  The 
direction  of  the  small  venules  is  parallel  with  the  muscle  bundles  (Fig.  120). 
While,  the  small  vessels  of  the  circular  coat  anastomose  to  some  extent  with 
those  of  the  longitudinal  coat,  the  larger  veins  remain  independent  and  do 
not  communicate  until  they  reach  the  hilum.  The  veins  of  the  longitudinal 
coat  and  serosa  drain  either  in  large  tortuous  trunks  running  for  a  considerable 
distance  along  the  surface  of  the  appendix  before  turning  toward  the  hilum, 
or  they  drain  in  small  and  short  channels  which  pass  directly  toward  the  hilum 
(Fig.  120).  The  degree  of  tortuosity  varies  with  the  degree  of  contraction  and 
relaxation  of  the  muscular  coats  of  the  appendix. 

The  union  between  the  different  venous  channels  of  the  superficial  and 
deep  sj'stems  takes  place  either  close  to  the  mesappendical  border  or  somewhat 
further  up  in  the  mesappendix.  There  are  also  numerous  anastomoses  of  the 
larger  veins,  especially  in  the  submucous  plexus  (Fig.  120). 

Throughout  their  entire  course  inside  the  appendix  the  veins  in  general  lie 
central  to  the  arteries. 

In  the  mesappendix  the  veins  course  close  to  the  arteries,  the  latter  passing,, 
as  a  rule,  nearer  to  the  mesappendical  border  (Fig.  118).  All  the  veins  collect 
into  one  large  vessel,  or  sometimes  into  two  or  three.  If  two  are  present,  the 
second  is  found  in  close  proximity  to  the  cecum.  The  main  appendical  vein 
occasionally  crosses  the  artery  in  the  middle  of  its  course,  and  in  the  vicinity 
of  the  tip  we  find  the  artery  nearer  the  free  border,  while  higher  up  the  rem 
occupies  that  position;  or  the  condition  may  be  reversed. 

In  the  ileocolic  angle,  about  3  cm.  from  the  intestine  (Figs.  118  and  139), 
the  appendical  vein  joins  the  veins  coming  from  the  adjacent  section  of  the 
intestine.  As  a  rule,  it  drains  first  into  the  posterior  ileocolic  branch,  although 
it  may  empty  into  any  vein  in  the  neighborhood,  as,  for  instance,  into  the 
mesenteric  vein,  coming  from  the  terminal  portion  of  the  ileum  (Fig.  118), 
or  into  the  anterior  ileocolic  branch  coming  up  in  the  ileocolic  fold.  United, 
these  branches  form  the  ileocolic  vein.  Running  upward,  it  joins  branches 
coming  from  the  ascending  colon  and  also  from  the  hepatic  flexure.  It  has 
now  become  the  right  colic  branch.  This  finally  drains  into  the  superior  mesen- 
teric vein  just  in  front  of  and  below  the  duodenum.  The  other  tril^utaries  of 
the  superior  mesenteric  vein  from  below  up  are:  on  the  left  side  the  veins  of 
the  small  intestine,  on  the  right  side  above  the  right  colic  the  pancreatico- 
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duodenal  branches.  Near  its  junction  with  the  inferior  mesenteric  \e'in  the 
superior  mesenteric  vein  receives  tlie  v.  gastro-epiploica  dextra.  The  otlier 
veins  of  the  stomach  and  p3'lorus,  as  well  as  the  splenic  vein,  drain  into  the 
inferior  mesenteric  or  into  the  portal  vein  just  before  its  entrance  into  the 
liver  (Fig.  139). 

Under  normal  conditions,  therefore,  the  blood  from  the  appendix  drains 
through  the  superior  mesenteric  and  portal  veins  into  the  liver  ;  i.  e.,  from  the 
periphery  toward  the  centre.  If  the  centre  be  the  seat  of  an  obstruction,  the 
portal  system  being  blocked  up  by  a  pathological  process,  the  l:)lood  seeks  other 
channels,  which  are  found  in  a  certain  number  of  preexisting  collateral  branches, 
as  a  rule  of  small  size,  which  establish  a  direct  communication  between  the 
portal  system  and  the  vente  cava;.  As  the  entire  portal  system  has  no  valves, 
the  flow  of  blood  is  possible  in  any  direction.  It  depends  upon  the  seat  of 
obstruction  in  which  direction  the  blood  will  find  its  way.  In  doing  so  it  selects 
the  most  convenient  channels,  which  in  this  manner  become  dilated,  reaching 
in  certain  instances  considerable  dimensions. 

Such  veins  have  been  described  by  Retzius,  Sappey,  and  others,  and  through 
them  infections  of  appendical  origin  are  supposed  to  be  communicated  from 
the  portal  system  to  the  systemic,  to  enter  the  lungs  by  way  of  the  vense  cavse 
and  heart. 

These  venous  anastomoses  are  as  follows: 

1.  Communication  between  the  coronary  vein  of  the  stomach  (gastric) 
(Fig.  139),  the  veins  of  the  esophagus,  and  the  v.  azygos  major,,  through  w'hich 
the  blood  reaches  the  superior  vena  cava  and  the  heart.  There  is  also  often 
found  an  anastomosis  between  the  coronary  and  the  diaphragmatic  veins, 
more  rarely  between  the  coronary  vein  of  the  stomach  and  of  the  gastro-epiploic 
Avith  the  renal  vein,  or  of  the  superior  mesenteric  with  the  left  renal  vein.  The 
vasa  brevia  passing  between  the  splenic  veins  and  the  stomach  occasionally 
anastomose  with  the  left  phrenic  vein. 

2.  There  is  a  communication  between  the  sigmoid  branch  of  the  left  colic 
vein  through  the  superior,  middle,  and  inferior  hemorrhoidal  veins  into  the 
hypogastric,  iliac,  inferior  vena  cava,  and  heart;  or  from  the  sigmoid  flexure 
and  rectum  to  the  spermatic  or  ovarian  veins  (Retzius). 

3.  Communicating  branches  exist  between  the  veins  of  the  cecum,  colon, 
appendix,  and  the  adjacent  peritoneum  on  the  one  hand,  and  the  spermatic 
or  ovarian  on  the  other;  or  the  blood  drains  into  the  ilio-lumbar  vein  or  cir- 
cumflexa  ilium  profunda,  and  through  them  into  the  inferior  vena  cava  and 
heart. 

Along  the  lateral  and  posterior  surfaces  of  the  cecum  and  the  adjacent 
portion  of  the  colon  there  are  numerous  small  vessels,  communicating  with 
the  venous  plexuses  of  the  outer  coats  of  the  intestine,  which  drain  into  the 
veins  of  the  posterior  abdominal  wall,  and  as  the  -venous  network  of  the  ap- 
pendix and  cecum  communicate  freeh^,  the  blood  from  the  appendix  is  apt 
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Fig.  139. — The  Veins  of  the  Appendix  and  their  Relation  to  the  Portal 

AND  Systemic  Circulation. 

Above  the  diaphragm  is  seen  the  heart,  imagined  transparent  so  as  to  show 
the  azygos  veins  and  theiy  communication  with  the  veins  of  the  esophagus. 

Lateral  to  the  cecum  are  a  number  of  subserous  branches,  which  establish  a 
communication  between  the  veins  of  the  ileocecal  region  on  the  one  hand,  and  the 
veins  in  the  iliac  fossa,  on  the  other;  i.  e.,  between  the  portal  and  the  systemic 
circulation. 


Fig.  139. 
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to  select  these  channels  in  cases  of  obstruction  of  the  main  appendical,  ileo- 
colic, superior  mesenteric,  or  portal  veins  (Fig.  139). 

4.  There  are  occasional  anastomosing  twigs  between  the  veins  of  the  fixed 
portions  of  the  alimentary  canal;  viz.,  duodenum  (Retzius),  hepatic  flexure, 
and  splenic  flexure  of  the  colon,  as  well  as  of  those  of  the  pancreas  and  the 
veins  of  the  posterior  abdominal  wall. 

5.  The  veins  described  by  Sappey,  which  pass  from  the  adjacent  structures 
of  the  liver,  and  from  the  umbilical  region  between  the  folds  of  the  suspensory 
hgament  of  the  liver  to  drain  into  the  portal  system,  belong  also  in  this  group. 
While  the  former  branches  anastomose  above  with  the  phrenic  and  the  azygos 
veins,  the  latter  communicate  with  the  epigastric  veins  and  the  superficial 
veins  of  the  abdominal  wall,  internal  mammary,  etc.  The  largest  of  these 
branches  accompanies  the  round  ligament  of  the  liver  and  drains  into  the  left 
branch  of  the  portal  vein.  While  under  normal  conditions  the  flow  of  blood 
in  these  vessels  is  toward  the  liver,  in  cases  of  obstruction  of  the  portal  system 
the  direction  of  the  flow  is  reversed,  and  as  a  consequence  the  superficial  veins 
of  the  abdomen  and  thorax  become  much  distended,  some  of  the  main  channels 
attaining  the  size  of  the  little  finger. 

Adhesions  of  the  liver  to  the  diaphragm  are  also  often  carriers  of  new  vascular 
channels. 

The  veins  in  groups  1,  3,  and  4  are  most  apt  to  become  carriers  of  blood 
from  the  appendix  in  cases  of  obstruction  of  the  upper  portal  system. 

THE  LYMPHATICS  OF  THE  APPENDIX. 
General  Considerations. — Owing  to  the  valvular  character  of  the  lymphatic 
channels,  which,  like  the  veins,  do  not  permit  a  backward  flow  of  their  con- 
tents, the  lymphatics  must  be  injected  from  the  periphery  toward  the  centre. 
Infectious  matter  nuist  therefore  travel  in  a  similar  manner.  It  cannot  be 
carried  through  lymph  channels  from  one  part  of  the  appendix  to  another,  but 
must  pass  directly  into  the  mesappendix  and  thence  into  the  first  group 
of  glands. 

The  superficial  system  may  be  injected  by  inserting  the  needle  of  a  hypo- 
dermic syringe  just  beneath  the  peritoneum  and  introducing  an  aqueous  solution 
of  Prussian  blue,  to  which  a  feAv  drops  of  gelatin  may  be  added  to  advantage 
to  prevent  granulation  of  the  injection-mass.  India  ink  and  mercury  have 
also  been  used,  but  the  best  results  were  obtained  from  the  Prussian  blue. 
Only  a  limited  area,  varying  from  the  size  of  a  finger  nail  to  that  of  a  silver 
dollar,  or  perhaps  more,  can  be  completely  injected  through  any  one  such 
puncture.  The  larger  vessel  or  vessels  draining  the  area  are  always  injected 
with  it,  and  can  be  traced  with  ease  up  to  their  entrance  into  the  gland.  If 
it  is  impossible  to  obtain  an  injection  of  the  delicate  surface  capillaries  so  as 
to  render  the  larger  channels  visible  also,  the  latter  may  be  injected  directly 
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by  inserting  the  needle  into  the  opaque,  whitisli-yellow  channels  following  the 
blood-vessels.  Tributary  vessels  are  not  injected  backward  from  these  large 
channels  on  account  of  the  valves  situated  at  the  mouths  of  the  smaller  vessels. 
Within  an  area  bordered  by  larger  collecting  channels,  all  the  delicate  surface 
capillaries  are  completely  injected  by  one  punctiu-e,  but  beyond  this  area  not 
a  single  capillary  receives  the  injection-mass.  This  demonstrates  the  exi.-^tence  of 
valvular  structures  at  the  junction  between  the  capillaries  and  the  first  sys- 
tem of  collecting  vessels.  It  demonstrates  also  the  absence  of  valves  in  the 
capillaries.  A  focus  of  infection  inside  such  an  area  would  therefore  be 
practically  isolated  from  the  rest  of  the  appendix,  as  far  as  the  lymph  sj'stem 
is  concerned,  its  only  communication  with  the  first  glandular  station  being 
through  its  large  lymphatic  drainage  channel.  A  parallel  to  this  is  found  in 
the  capillary  venous  network  of  the  intestine,  similar  limited  areas  being  demon- 
strated by  injection.  A  dense  interlacing  network  of  capillary  vessels  (called 
"  rete  mirabile  ")  is  caused  by  the  sudden  breaking-up  of  larger  vessels. 

A  large  number  of  punctures  are  required  to  completely  inject  the  super- 
ficial system.  Some  of  the  deeper  lymphatics  are  often  injected  at  the  same 
time  through  channels  connecting  them  with  the  superficial  s}  stem.  The  in- 
jection may  also  be  made  from  the  mucous  surface,  but  with  far  less  success.  ^ 
The  network  at  the  base  of  the  mucous  glands  and  aroimd  the  follicles  may 
thus  be  demonstrated,  and  a  few  of  the  tine  lymph  canaliculi  running  between 
the  glands. 

After  having  filled  all  the  surface  capillaries  of  the  desired  region,  a  certain 
number  of  large  lymphatic  channels  are  filled,  which  represent  the  drainage 
tubes  for  all  the  lymph  capillaries  contained  in  the  region.  They  are  seen  to 
converge  in  characteristic  fashion,  though  subject  to  great  variation,  until 
they  drain  into  smaller  or  larger  glands.  Small  glands  receive  from  one  to 
two  such  afferent  vessels,  while  the  larger  glands  receive  from  three  to  six  or 
more.  As  a  rule,  the  smaller  glands  are  situated  near  the  periphery,  the  larger 
ones  nearer  the  centre.  The  injection-mass  generally  stops  at  the  glands,  but 
the  study  can  be  made  still  more  complete  b}-  injecting  into  each  individual 
gland,  inserting  the  needle  into  the  peripheral  portion  receiving  the  afferent 
vessels  and  forcing  the  injection-mass  tow^ard  the  centre.  It  is  taken  up  by 
the  efferent  vessels,  usually  less  in  number  than  the  afferent,  and  carried  to 
the  next  station  of  glands,  situated  higher  up — that  is,  more  centrally.  In 
this  manner  the  entire  lymphatic  sj^stem  of  the  appendical  and  ileocecal  region 
can  be  studied.  Throughout  their  entire  course  the  larger  lymphatics,  as  well 
as  the  glands,  are  generally  situated  along  the  course  of  the  blood-vessels. 
Should  the  injection-mass,  on  insertion  of  the  injection  needle,  pass  not  only 
into  the  lymphatics,  but  fill  the  vascular  system  at  the  same  time,  the  lymphatics 
are  easily  distinguished  by  their  beaded  structure  and  also  by  the  angular 
character  of  their  course. 

About  forty  specimens,  including  cecum,  ileum,  and  appendix,  were  in- 


.asKiT  02  Gv^mviG/M  iavJ  'f.  /t.  thT  hht  dmiwohS 

edi  io  noWoo-iil)     n  !  fisinioaqa  orfT 

-xioo  il  .fieoTy?  . ■  1m.  ■  •  . .  :  !>  jJ:  :i!  ^'■^[ra.nflf) 
is^bI  B  bfiB  mifsfioJhyq  -  i  •  ,  .  -ti^ 

boifiu.tia  ,m9*axa  slbbha  ■  iT   i ;       ;  ;.i-jl.j!9d  idgt^jl  lo 

aahfiimJh^  W9i  yJ9vi.tBx/;(j  i<  .  \,rj^uai  edi  imwiod 

io  9Si!d  9tit  ta5 -It) -^ijJ  aid  rj  fiL"  .sJjsoo  ov/i  9Hi  rnoii 

-nx5f{o  sdt  bnB  saoouni  sriJ  '!<  ;  ;l>  Qiiii-isgnri  aJeoilyb  ad*  gyvisooi  ^ebrtBlg  odJ 

abnriBdo  ^niJoylloo  sdT  uujj  jiIJ  bnuoiB  ayannra  dciaiYl  edi  mod  giiimoo  «Ion 

jSROorjnidiis  adi  dguoidi  10  meiaxa  dlhhim  odt  oJni  'lydtiy  aimb  iiiyJa^^a  qsob  odd  io 

.mulhf  9rii  biBWoi 


4» 


Fig.  140. — A  Reconstruction  op  the  Lymphatic  System  of  the  Appendix, 
Showing  the  Three  Strata  of  Lymphatics,  Magnified  20  Times. 
The  specimen  is  drawn  semitransparent  so  as  to  show  the  direction  of  the 
channels  in  the  depth.  1.  The  superficial  system  is  found  in  the  serosa.  It  con- 
sists of  a  delicate  anastomosing  network  just  beneath  the  peritoneum  and  a  layer 
of  larger  beaded  channels  immediately  beneath.  II.  The  middle  system,  situated 
between  the  muscular  coats  and  submucosa,  receives  comparatively  few  tributaries 
from  the  two  coats.  III.  The  deep  system,  forming  a  double  layer  at  the  base  of 
the  glands,  receives  the  delicate  finger-like  capillaries  of  the  mucosa  and  the  chan- 
nels coming  from  the  lymph  sinuses  around  the  follicles.  The  collecting  channels 
of  the  deep  system  drain  either  into  the  middle  system  or  through  the  submucosa 
toward  the  hilum. 


Fig.  140. 
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jected  in  this  manner.  In  a  number  of  them  the  blood-vessels  were  also  injected 
—the  arteries  red,  the  veins  blue,  while  the  Ij^mphatics  were  filled  with  lamp 
black,  by  which  method  specimens  of  singular  beauty  were  obtained.  For 
obvious  reasons  it  is  well  to  inject  the  blood-vessels  first  and  the  lymphatics 
afterward. 

The  Lymph  Channels  of  the  Appendix  Proper, — The  lymphatics  of  the 
appendix  consist  of  capillaries  and  collecting  channels,  the  greater  number  of 
the  latter  appeai'ing  in  the  mesappendix. 

We  shall  first  describe  the  course  and  distribution  of  the  lymphatic  vessels 
of  the  appendix  proper,  and  then  follow  this  by  a  description  of  the  lymphatic 
channels  of  the  adjacent  region. 

The  lymphatics  of  the  appendix  may  be  divided  into  three  more  or  less 
distinct  systems  which  are  identified  with  the  coats  of  the  appendix, — the  super- 
ficial, the  middle,  and  the  deep.  Each  of  these  may  consist  of  two  strata  of 
vessels,  and  between  these  three  systems  there  are  channels  which  afford  com- 
munication. This  communication  must  be  either  insignificant  or  inconstant, 
as  we  were  not  often  able  to  inject  the  inner  laj^ers  through  a  puncture  of  the 
outer,  and  vice  versa. 

The  superficial  system  (Fig.  140)  lies  in  the  serosa  and  con- 
sists of  two  layers,  or  strata;  f  i  r  s  t,  a  very  delicate  network  of  minute  anas- 
tomosing channels  lying  just  beneath  the  peritoneal  surface.  This  capillary 
network  consists  of  innumerable  anastomosing  lymph  channels  of  0.05  to  0.1 
mm.  in  width,  and  of  uneven  calibre,  having  irregular  oval  or  elongated  inter- 
spaces, which  measure  between  0.2  and  0.5  mm.  On  cross-section  they  are 
flattened.  There  are  no  valves  in  this  system  of  capillaries  except  at  the  places 
where  they  drain  into  the  second  stratum  of  the  superficial  layer,  which 
is  made  up  of  larger  collecting  channels,  showing  the  beaded  structure  char- 
acteristic of  lymphatics.  These  larger  collecting  channels  are  seen  in  a  fainter 
color  in  the  depth  between  the  network  of  the  superficial  system,  and  run  with 
preference  parallel  to  the  longitudinal  axis  of  the  appendix,  dividing  the  surface 
into  rectangular  areas.  Sometimes  one  of  these  channels  is  seen  to  run  along 
the  free  border  or  along  the  anterior  or  posterior  surface  of  the  appendix  for 
3  or  4  cm.,  or  for  almost  its  entire  length  (Figs.  141  and  142).  Their  arrange- 
ment corresponds  closely  to  that  of  the  lymphatics  of  the  ileum.  They  leave 
the  appendix  in  characteristic  manner,  each  larger  blood-vessel  at  the  hilum 
being  joined  by  two  lymphatics  connng  from  opposite  directions  (Fig.  141). 
Throughout  their  entire  course  in  the  mesappendix  the  blood-vessels  are  accom- 
panied by  two  or  more  such  beaded  Ijanphatic  channels  which  frequently 
anastomose  around  the  blood-vessels.  Exceptionally,  such  collecting  lymphatic 
channels  take  an  individual  course  in  the  mesappendix  and  are  seen  to  cross 
obhquely  the  interspaces  between  the  vascular  loops.  The  collecting  channels 
vary  in  width  between  0.2  and  1  mm.  Contrary  to  the  arrangement  of  the 
blood-vessels,  which,  as  a  rule,  have  one  common  trunk  in  the  mesappendix,  the 
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lymphatics  do  not  unite  into  one  channel,  but  approach  the  first  set  of  glands  in 
from  four  to  eight  or  more  separate  channels.  Concerning  these  glands  we 
shall  speak  after  having  first  described  the  rest  of  the  lymphatics  within  the 
appendix. 

The  middle  system  (Fig.  140)  is  situated  in  the  submucosa, 
between  that  coat  and  the  circular  muscle. 

An  injection  will  not  show  these  deeper  lymphatic  A'essels  on  an  inspection 
of  the  surface,  as  only  the  above-described  superficial  system  is  visible  from 
the  outside.  It  is  not  until  microscopic  sections  have  been  made  or  the  sml'ace 
layer  peeled  off,  the  rest  of  the  injected  appendix  being  cleared  in  creosote  or 
glycerin,  that  the  middle  system  can  be  demonstrated.  This  system  is  of  con- 
siderable significance  in  stripping  out  the  inner  portion  of  the  appendix  from  its 
muscular  envelopment.  The  lymphatic  channels  are  so  close  together,  and  have 
such  loose  and  delicate  walls,  that  separation  of  the  layers  in  the  fresh  specimen 
appears  easier  in  this  region  than  elsewhere.  This  question  is  dealt  with  more 
fulty  in  the  description  of  the  muscular  coats  in  the  section  on  "Structure  of 
the  Appendix,"  Chap.  VI,  p.  139. 

These  two  systems,  the  superficial  system  in  the  serosa,  and  the  middle 
system  lying  between  the  muscularis  and  the  submucosa,  enclose  the  muscular 
coats,  whose  few  lymphatics  ma}^  drain  to  either  system.  The  other  channels 
seen  in  the  submucosa,  strictly  speaking,  belong  to  the  third  or  deep  system. 
They  are  large  beaded  trunks,  dilated  in  places,  which  pass  in  an  irregular 
fashion  in  all  directions,  preferably,  however,  toward  the  hilum.  where  they 
either  anastomose  with  the  other  collecting  sj^stems  or  emerge  as  independent 
channels.  These  vessels  may  be  quite  distinct  from  the  layer  of  h^phatics 
Ijdng  between  the  submucous  and  muscular  coats,  or  the  two  may  be  com- 
bined into  a  single  system.  All  the  vessels  of  the  middle  system,  as  well  as 
those  connecting  them  with  the  superficial  and  deep  systems,  possess  well- 
marked  valves. 

The  deep  s  3^  stem  consists  of  a  very  complex  anastomosing  network, 
the  central  layer  of  which  lies  between  the  mucosa  and  the  muscularis  mucosae. 
Into  this  plexus  the  delicate  end-branches  coming  out  of  the  mucosa  are  seen 
to  drain.  There  is  a  second  more  peripheral  network,  the  larger  beaded  chan- 
nels of  which  course  parallel  to  the  central  system  (Fig.  140).  Between  the 
two  lies  the  muscularis  mucosae,  not  well  developed,  however,  in  every  instance. 

Beginning  at  the  inner  surface — that  is,  at  the  glands  of  Lieberkiihn — and 
following  the  lymphatics  up  to  the  larger  collecting  channels,  we  must  first 
describe  the  delicate  finger-like  terminal  branches  which  drain  the  mucous  mem- 
brane. According  to  our  present  knowledge,  they  are  blind  channels  which  run 
more  or  less  parallel  to  and  between  the  glands  of  Lieberkiihn.  At  different  places 
between  the  surface  and  the  base  of  the  glands  they  are  seen  to  unite  with 
neighboring  channels.  However,  they  not  infrequenth^  remain  single.  In 
their  course  they  are  enveloped  in  a  network  of  delicate  blood  capillaries. 
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The  lymphatics  of  the  follicles  seem  to  be  confined  to  their  sm-faces,  which 
they  are  seen  to  envelop  in  a  dense  network.  This  system  appears  continuous, 
perhaps  identical,  with  that  of  the  base  of  the  glands.  This  network,  which 
is  very  well  seen  in  Fig.  140,  at  the  left  of  the  picture,  where  the  mucous  mem- 
brane and  foUicles  have  been  removed,  is  somewhat  more  delicate  than  the 
anastomosing  capillaries  of  the  peritoneal  surface.  Its  meshes  are  less  elon- 
gated, and  pass  without  regularity  in  any  direction.  On  cross-section  it  is 
seen  that  this  network  drains  by  means  of  short  channels,  penetrating  the  mus- 
cularis  mucosa?,  into  the  more  peripherally  located  collecting  system.  This 
system  has  larger  beaded  channels,  and  the  lymph  sinuses  around  the  follicles 
drain  either  into  them,  or  directly  into  the  submucous  trunks.  Concerning 
these  lymph  sinuses  Lockwood  has  said  the  following:  "Around  the  follicles 
there  exists  a  large  lymphatic  sinus.  This  sinus  surrounds  the  basal  half  of 
the  follicle  and  is  called  '  the  lymphatic  sinus,  or  the  basal  lymphatic  sinus,  of 
the  follicle.'  In  cases  of  appendicitis  this  sinus  msLj  extend  farther  and  com- 
pletely surround  the  follicle.  At  other  times  it  is  obliterated  either  l)y  com- 
pression or  by  the  accumulation  in  its  interior  of  inflammatory  corpuscles. 
These  lymphatic  sinuses  of  the  follicles  then  empty  into  the  lymphatics  of  the 
submucosa. "  As  was  said  above,  the  deep  system  either  drains  downward 
into  the  middle  system,  or  it  has  its  own  beaded  collecting  channels,  which 
pass  through  the  submucosa  and  coin^erge  toward  the  hilum  where  the}^  either 
join  the  other  collecting  channels  or  pass  as  independent  channels  through 
the  mesappendix  up  into  the  gland.  Along  the  hilum  of  the  appendix  there 
are  a  number  of  points  where  the  blood-vessels  and  lymph  channels  emerge  to 
pass  upward  into  the  mesappendix.  At  these  points  the  nuiscular  coats  are 
interrupted  (Fig.  114),  and  the  submucous  and  subperitoneal  tissues  become 
continuous  with  one  another.  Through  these  so-called  nmscular  hiatuses  infec- 
tion is  more  likely  to  travel  from  the  mucosa  of  the  appendix  to  the  mes- 
appendix than  in  an}'  other  way. 

The  General  Character  of  the  Surface  Lymphatics  of  the  Ileocecal 
Region. — ^The  general  character  of  the  lymphatics  of  the  appendix,  that  is, 
their  relation  to  one  another  and  to  the  adjacent  portion  of  the  cecum  and 
more  remotely  the  ileum  and  colon,  is  of  sufficient  importance  to  warrant  a 
somewhat  detailed  description. 

While  the  lymphatic  drainage  of  the  appendix  is  mainly  through  the  mes- 
appendix into  the  ileocolic  chain  of  glands,  there  are,  as  will  be  seen  later, 
occasionally  some  small  channels  draining  the  proximal  appendical  portion  into 
the  cecal  trunks.  Along  the  line  of  peritoneal  reflection  of  the  cecum  oxer 
the  abdominal  wall,  delicate  anastomosing  lymph  channels  can  be  demonstrated 
between  the  lymphatics  of  the  cecal  serosa  and  those  of  the  adjacent  parietal 
peritoneum.  This  condition  might  be  spoken  of  as  a  lymphatic  communication, 
though  of  an  insignificant  character,  between  the  appendix  and  cecum  on  the 
one  hand,  and  the  iliac  and  lumbar  glands  on  the  other.    A  similar  communi- 
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cation  also  exists  between  the  blood-vessels  of  the  cecum  and  the  systemic 
circulation  (see  section  on  "Veins,"  p.  166).  The  lymphatic  commimication 
between  appendix  and  ovary,  as  claimed  by  Clado  and  Lafforgue,  belongs 
probably  in  this  class.  While  the  direction  of  the  surface  l}-mphatics  of  the 
appendix  is,  in  general,  parallel  to  its  axis,  resembling  the  surface  lymphatics  of 
the  small  intestine,  those  of  the  cecum  and  colon  appear  to  be  arranged  without 
such  definite  reference  to  the  direction  of  the  intestine.  This  peculiar  arrange- 
ment of  the  lymphatics  of  the  appendix  has  its  cause,  no  doubt,  in  the  fact 
that  the  longitudinal  coat  is  more  stronglj^  developed  than  that  of  the  cecum, 
where  the  longitudinal  fibres  are  confined  more  or  less  to  the  longitudinal  mus- 
cular bands.  The  larger  collecting  channels  pass  transversely  around  the 
cecum  and  colon,  being  confined  more  or  less  to  the  depressions.  On  crossing 
the  longitudinal  muscular -bands  the  lymphatics  pass  beneath  them.  Here,  as 
in  the  appendix,  the  lymphatics  usually  pass  on  either  side  of  the  blood-vessels. 
The  general  character  of  these  lymphatics  is  best  understood  b}^  studying  Figs. 
141  and  142. 

On  examination  of  Figs.  141  and  142  three  distinct  groups  of  channels  are 
easily  recognized: 

1.  The  anterior  cecal  trunks,  converging  from  the  cecal  pouches  toward  the 
ileocolic  fold,  where  they  generally  pass  through  one  or  more  isolated  glands 
before  reaching  the  ileocolic  group  (Fig.  141). 

2.  The  posterior  cecal  trunks,  converging  from  the  posterior  cecal  pouches 
toward  the  ileocolic  angle.  They  also  pass  through  a  few  isolated  glands  (three 
to  six)  before  reaching  the  ileocolic  group  (Fig.  142). 

3.  The  appendical  trunks  (three  to  six  in  number),  converging  in  the  mes- 
appendix  in  an  upward  direction.  As  figure  142  shows,  these  channels  are  in 
character  similar  to  the  posterior  cecal  trunks,  the  onh^  difference  being  the 
fact  that  they  usually  do  not  pass  through  isolated  glands  on  their  way  up  to 
the  ileocolic  glandular  group.  The  proximal  lymph  channel  of  the  appendix 
receives  one  or  two  small  tributaries  passing  from  the  ileum  through  the  ileo- 
cecal fold  (Figs.  141  and  143-146). 

The  Lymphatics  of  the  Appendico-cecal  Junction. 
— The  development  of  the  appendix  out  of  the  cecum  by  a  process  of  narrowing 
down,  or,  more  correctly  speaking,  a  cessation  of  development  of  the  terminal 
portion  at  a  varying  point  from  the  ileocecal  valve,  teaches  us  wlw  there  is 
no  marked  line  of  anatomical  division  between  the  h'mph  sj^stem  of  the  two 
organs.  The  same  is  true  of  their  vascular  systems.  Thus,  the  proximal 
portion  of  the  appendix  may  have  its  individual  lymph  channels  passing  up 
in  the  mesappendix,  while  the  adjoining  cecal  region  may  drain  upward  in 
separate  cecal  channels.  On  the  other  hand,  it  has  been  found  that  the  prox- 
imal portion  of  the  appendix  may  drain  into  the  cecal  lymphatic  system,  and 
also,  which  seems  more  common,  the  opposite  condition  is  noted,  viz.,  the 
lower  portion  of  the  cecum  draining  into  the  lymphatic  channels  of  the  appendix 
(Fig.  141). 


Fig.  141. — The  Lymphatic  Circulation  of  the  Ileocecal  Region.  Anterior  View. 
For  the  sake  of  clearness  only  the  larger  collecting  channels  are  drawn.  The  main  arteries  are  inserted 
as  white  channels  in  order  to  illustrate  their  relation  to  the  lymphatics.  The  lymphatics  of  the  appendix  collect 
into  two  main  channels  in  the  mesappendix,  which  pass  parallel  to  one  another  and  to  the  artery.  They  drain 
into  two  glands  situated  about  3  cm.  above  the  ileum.  These  glands  are  found  in  the  median  portion  of  the 
ileocolic  chain  of  glands. 


175 


Fio.  142. — Posterior  View  of  the  Ileocecal  Region,  Showing  the  Main  Lymph-trunks  and  their  Rela- 
tion TO  the  Ileocolic  Chain  op  Glands. 

The  large  size  of  the  glands  in  this  and  in  the  previous  picture  is  due  to  their  distention  with  injection  mass. 
The  glands  are  confined  to  the  extraperitoneal  portion  of  the  mesocolon  and  intestine,  the  line  of  peritoneal  re- 
flection having  a  V-shaped  outline,  the  apex  being  in  the  ileocolic  angle. 

The  lymphatics  of  the  appendix  in  this  case  are  more  numerous  than  those  in  Fig.  141.  They  drain  into 
three  glands.  The  lowest  of  the.se  three  receives  besides  the  proximal  appendical  channels  a  few  trunks  coming 
from  the  distal  portion  of  the  cecum.  This  gland  might,  therefore,  be  termed  ceco-appendical.  The  lowest 
gland  of  the  chain,  situated  just  over  the  posterior  cecal  pouch,  has  been  described  as  Clado's  gland  and  called 
appendical  gland,  as  in  the  state  of  contraction  of  the  bowel  it  may  become  lodged  in  the  mesappendi.x.  However, 
as  this  injection  shows,  this  gland,  if  present,  receives  lymph  from  the  cecum  and  not  from  the  appendix.  In 
a  very  few  instances  it  received  a  small  tributary  from  the  ceco-ap[>endical  angle.     (See  Type  IV,  Fig.  146,  A.) 
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Fig.  143. — Lymphatic  Circulation.    Type  I. 


Fig.  144. — Lymphatic  Circulation.    Type  II. 
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Variations  of  the  Lymphatic  Circulation . — The  ar- 
rangement of  the  lymphatic  system  is  subject  to  innumerable  individual  changes, 
no  two  specimens  ever  showing  the  same  disposition.  Nevertheless,  there  are 
four  types  according  to  which  practically  all  forms  may  be  classified.  These 
are  pictured  in  Figs. '  143,  144,  145,  and  146.  The  arrows  indicate  the  flow 
of  the  lymph. 

Type  I,  Fig.  143. 

Anterior  View. — The  median  cecal  and  colic  pouches  drain  upward  and 
medianward  by  way  of  the  ileocolic  fold ;  traversing  a  few  isolated  glands, 
the  lateral  pouches  drain  toward  the  posterior  side.  The  appendical  collecting 
tubes,  being  only  few  in  number,  receive  Ij'mphatics  from  the  entire  appendix 
and  a  small  tributary  from  the  ileum  passing  through  the  ileocecal  fold.  The 
latter  is  constant  in  all  types.  The  first  glandular  station  for  the  appendical 
lymphatics  is  well  up  in  the  ileocolic  angle.  The  two  appendical  glands  are 
situated  in  the  mesial  portion  of  the  glandular  group. 

Type  II,  Fig.  144. 
Anterior  View. — The  median  as  well  as  the  lateral  colic  and  cecal  pouches 
drain  anteriorly,  likewise  the  anterior  face  of  the  ileum.  The  ileocolic 
fold  contains  three  small  glands,  toward  which  the  collecting  channels  of  the 
neighboring  region  converge;  the  efferent  tubes  pass  from  these  glands  upward 
by  way  of  the  ileocolic  fold.  While  the  proximal  sixth  of  the  appendix  drains 
toward  the  cecum,  the  rest  sends  its  lymphatics  toward  the  free  mesappendical 
border,  along  which  the  collecting  tubes  course.  As  in  Type  I,  the  first  glandular 
station  is  well  above  the  ileum ;  there  are  two  small  appendical  glands  which 
form  the  lower  portion  of  the  ileocolic  group. 

Type  III,  Fig.  145. 
Anterior  View. — The  median  cecal  pouch  drains  partly  anteriorly  by 
way  of  the  ileocolic  fold,  partly  posteriorly  by  way  of  the  mesappendix. 
The  lateral  pouches  drain  posteriori}'.  There  are  no  isolated  anterior  colic 
glands.  The  proximal  sixth  of  the  appendix  and  the  adjacent  cecal  region 
drain  in  one  common  trunk  which  runs  parallel  to  the  lowest  cecal  trunk,  the 
latter  receiving  the  ileal  tributary  coming  through  the  ileocecal  fold.  These 
two  channels  run  into  a  gland  situated  just  above  and  behind  the  ileocolic 
junction,  partly  hidden  in  the  ileocolic  fossa.  The  rest  of  the  appendical  lym- 
phatics are  arranged  in  a  similar  manner  to  those  in  Types  I  and  11. 

Type  IV,  Fig.  146. 
Anterior  Mew. — The  median  and  lateral  colic  and  cecal  pouches,  ex- 
cepting the  lower  portion,  drain  by  way  of  the  ileocolic  fold,  traversing  an 
isolated  gland  ventral  to  the  ileocolic  junction.    The  appendical  lymphatics 
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Fig.  145. — Lymphatic  Circulation.    Type  III. 


Fig.  146. — Lymphatic  Circulation.    Type  IV. 
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drain  in  three  main  groups,  each  terminating  in  one  or  two  separate  glands, 
the  distal  lymphatics  traversing  the  longest  distance. 

The  proximal  appendical  channel  receives  a  tributary  from  the 
adjacent  portion  of  the  cecum  and  terminates  in  a  small  gland  situated  in  the 
mesappendix  in  the  inferior  ileocecal  angle  (A).  This  gland,  howeA-er,  receives 
another  tributary,  much  larger  than  the  appendical,  coming  from  the  cecal  pouch. 
Clado  and  others  have  called  this  gland  appendical,  owing  to  its  position  in 
the  mesappendix;  this  seems  an  error,  as  it  is  found  in  only  few  instances,  and 
even  then  its  connection  with  the  appendix  is  but  insignificant  as  compared 
with  that  of  the  cecum.  The  middle  group  of  appendical  lymphatics 
receives  the  tributary  passing  down  through  the  ileocecal  fold.  Its  glandular 
terminus  is  in  the  mesentery  just  above  the  ileum.  The  distal  appendical 
channels  are  the  largest  in  size;  they  follow  the  course  of  the  main  appen- 
dical artery  along  the  free  border  of  the  mesappendix  and  terminate  in  two 
glands  situated  in  the  lower  median  portion  of  the  ileocolic  group  of  lymph 
glands. 

A  study  of  these  four  figures  demonstrates  that  the  types  of  h'mphatic 
circulation  of  the  ileocolic  region  have  the  following  points  in  common: 

(a)  The  upper  cecal  and  colic  surfaces  drain, — anteriorly,  by  way  of  the  ileo- 
colic fold,  with  or  without  glandular  sub-stations  in  the  fold ;  posteriorly,  con- 
verging toward  the  ileocolic  chains  without  gathering  in  a  bmidle  like  the 
anterior  trunks.  There  are  more  posterior  glandular  sub-stations  than  anterior. 
The  lower  portion  of  the  cecum  may  drain  either  in  an  anterior  direction  (ileo- 
colic fold)  or  in  a  posterior  direction  (mesappendix). 

(b)  The  lymphatics  of  the  terminal  portion  of  the  ileum  drain, — anteriorly, 
by  way  of  the  ileocolic  fold;  posteriorly,  directlj^  into  the  ileocolic  glands. 

(c)  The  ileocecal  fold  is  the  carrier  of  one  or  two  small  lymph  channels 
connecting  the  lymph  vessels  of  the  lower  border  of  the  ileum  with  the  mes- 
appendical  trunks. 

(d)  The  distal  five-sixths  of  the  appendix,  or  the  entire  appendix,  has 
its  individual  lymphatic  drainage  by  way  of  the  mesappendix.  The  proximal 
portion  of  the  appendix  rarely  drains  into  the  cecal  trunks. 

(e)  The  collecting  channels,  running  in  pairs,  form  one  to  three  separate 
bundles,  usually  only  one,  passing  along  the  free  border  of  the  mesappendix.  If 
there  are  more  than  one,  the  others  run  at  fairly  regular  intervals  between  the 
main  bundle  and  the  cecum. 

(f)  In  the  overwhelming  majority  of  cases  the  first  glandular  station  of 
the  appendical  lymphatics  is  in  the  mesentery  of  the  ileocolic  angle,  from  1 
to  3  cm.  above  the  ileum.  The  appendical  glands  are  rarely  more  than  two 
in  number  and  are  generally  situated  at  the  lower  median  side  of  the  ileocolic 
chain  of  glands. 

(g)  Glandular  sub-stations  or  isolated  glands  in  the  mesappendix  or  in  the 
appendico-cecal  angle  are  rare. 
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The  Collecting  Channels  in  the  Mesappendix. — 
These  beaded  vessels  pass  on  either  side  of  the  blood-vessels,  in  an  upward 
direction;  an  isolated  channel  may,  however,  occasionally  seek  an  individual 
course  (Fig.  141).  All  converge  toward  the  appendical  glands  and  it  is  the 
position  of  these  which  determines  the  length  and  direction  of  the  collecting 
channels.  Those  near  the  cecum  are  shortest,  the  distal  channels  longest. 
Their  length  varies  from  3  to  15  cm.,  the  most  frequent  length  being  about 
10  cm.  Delicate  anastomosing  branches  pass  between  the  parallel  trunks,  thus 
enveloping  the  blood-vessels  in  a  dense  lymphatic  network.  Minute  tributaries 
of  mesappendical  origin  also  empty  into  the  collecting  channels. 

The  Glands  of  the  Ileocecal  Region. — Like  the  lymph  vessels  themselves, 
the  glands  are  also  subject  to  great  variation,  both  as  to  size  and  position.  All 
cases,  however,  have  some  points  in  common  which  permit  a  general  description. 

In  the  ileocolic  angle  is  a  chain-like  group  of  glands,  greater  in  number  than 
eleswhere  in  the  lower  portion  of  the  mesentery.  The  direction  of  the  chain 
is  obliquely  upward  and  inward,  beginning  at  the  region  of  the  ileocolic  junction. 
The  individual  glands  are  grouped  around  the  ileocolic  vessels  and  are  either 
packed  closel}^  together,  forming  clusters  around  the  vascular  bifurcations,  or 
are  scattered  somewhat  more  uniformly  over  the  area  marked  by  the  ileocolic 
angle,  in  which  case,  however,  they  still  remain  near  some  blood-vessel.  The 
larger  of  these  glands,  measuring  from  8  X  10  to  12  X  16  mm.,  with  a  few 
exceptions  are  near  the  main  vascular  trunks,  the  smallest  near  the  periphery. 
These  latter  will  be  designated  and  described  as  isolated  glands. 

The  individual  glands  of  the  ileocolic  chain  are  connected  with  one  another 
by  lymph  channels,  which  increase  in  calibre  as  they  emerge  from  the  glands. 
Their  farther  course  is  along  the  mesenteric  vessels,  where  they  are  joined  by 
tributaries  from  the  small  intestine,  large  intestine,  and  celiac  glands.  They 
drain  into  the  receptaculum  chyli,  the  upper  continuation  of  which,  the  thoracic 
duct,  passes  behind  the  aorta  through  the  diaphragm  and  empties,  ultimately, 
into  the  left  subclavian  vein. 

Isolated  Colic  and  Cecal  Glands  . — If  present,  they  appear 
as  relays  placed  along  the  course  of  the  lymphatics  (Figs.  141  and  142).  They 
are  the  first  to  receive  the  lymph,  though  collecting  channels  are  not  infre- 
quently seen  to  run  past  them  to  enter  some  gland  situated  more  centrally. 
Isolated  glands  are  generally  small  in  size,  measuring  from  1^  X  2  to  2  X  3 
mm.,  and  situated  in  the  depressions  between  the  pouches  of  the  colon.  They 
seem  to  be  more  frequent  and  smaller  on  the  posterior  than  on  the  anterior 
surface  of  the  large  intestine,  the  latter  measuring  from  4  X  6  to  5  X  7  mm. 

On  the  anterior  surface  isolated  glands  are  found  in  the  ileocohc  fold  and 
along  the  mesenteric  border  of  the  colon  (Fig.  141).  The  lowermost  of  these  is 
met  with  in  quite  a  number  of  instances  lying  ventral  to  the  ileocecal  valve 
and  just  lateral  to  the  ileocohc  fold  (Figs.  143,  144,  and  146;  Types  I,  II,  and 
IV).    Occasionally,  it  has  one  or  two  daughter  glands.    This  gland,  or  glands, 
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receive  lymphatics  from  a  part  of,  or  the  entire  anterior  surface  of  the  cecum, 
never  from  the  appendix.  Below  this  we  have  found  no  glands  on  the  anterior 
surface,  although  some  writers  claim  to  have  seen  them. 

On  the  posterior  surface  isolated  glands,  as  was  said  above,  are  more  numer- 
ous, from  4  to  15  being  distributed  over  about  10  cm.  of  the  large  intestine. 
The  lowermost  of  these  glands  is  found  at  varying  levels.  It  may  reach  the 
appendico-cecal  angle,  but  is  generally  found  some  distance  above,  lying  close 
against  the  cecum  (Figs.  142  and  146,  A).  This  corresponds  to  the  gland 
which  Clado  called  the  "appendicular  gland, "  and  which  he  described  as  follows : 
"At  the  base  of  the  mesappendix  In  the  angle  which  separates  the  appendix 
and  the  cecum  from  the  small  intestine,  there  lies  a  gland,  the  appendicular 
gland.  It  is  situated  between  the  two  layers  of  the  mesappendix  and  may 
attain  a  considerable  size.  The  gland  is  constant,  but  it  is  sometimes  displaced 
and  encroaches  upon  the  terminal  portion  of  the  mesentery,  when  it  may  be 
considered  as  the  last  of  the  mesenteric  glands."  In  the  large  herbivorous 
animals,  which  have  a  long  appendix-like  cecum,  this  gland  is  very  well  de- 
veloped and  receives  lymphatics  of  the  cecum  independently  of  the  mesenteric 
glands.  However,  since  this  gland  in  the  human  subject  receives  the  lymphatics 
from  the  lower  extremity  of  the  posterior  surface  of  the  cecum,  and  only  very 
rarely  a  small  tributary  from  the  proximal  portion  of  the  appendix,  we  think 
the  term  "appendicular"  a  misnomer  for  this  gland.  It  is  sometimes  repre- 
sented by  a  number  of  glands  forming  a  little  group  on  the  posterior  surface  of 
the  cecum  (the  ceco-appendicular  group  of  Tixier  and  Vianney).  They  are 
continuous  with  the  ileocolic  chain  of  glands  and  often  lie  entirely  in  the  mesen- 
tery as  long  as  the  intestines  are  in  situ,  removal  and  distention  of  the  cecum, 
preparatory  to  the  injection,  drawing  them  over  onto  the  surface  of  the  cecum. 
The  other  isolated  glands  are  found  scattered  over  the  posterior  surface  of  the 
colon  and  along  the  mesocolic  border.  They  hug  the  blood-vessels  and  are 
situated,  as  a  rule,  in  the  grooves  between  the  colic  pouches  (Fig.  142). 

The  Glands  of  the  Appendix  . — The  glands  of  the  appendix 
receive  the  lymph  conveyed  to  them  through  the  collecting  channels  of  the 
mesappendix  and  communicate  it  to  the  next  glands  in  the  chain.  They  serve 
merely  as  an  intermediary  between  the  appendical  Ijoiiphatics  and  the 
ileocohc  chain  of  glands. 

The  position  of  the  appendical  glands  has  been  described  in  manj-  different 
ways,  the  literature  containing  the  most  contradictory  statements. 

This  is  not  surprising,  as  the  arrangement  of  the  glands  is  so  variable,  hardly 
any  two  specimens  ever  being  alike.  It  may,  therefore,  be  of  value  to  give 
some  of  the  principal  descriptions. 

Before  1880  little  was  known  about  the  lymphatic  circulation  of  the  ap- 
pendix. Clado  in  1892  observed  three  or  four  channels  which  traveled  toward 
a  gland  in  the  ceco-appendical  angle,  since  known  as  Clado 's  gland.  As 


GLANDS  IN  MESAPPENDIX. 


185 


was  said  above,  this  gland  is  inconstant,  and  if  found,  receives  more  cecal  channels 
than  appendical. 

The  first  fairly  accurate  description  and  statistics  of  the  appendical  glands 
are  given  by  Lafforgue,  and  by  Tixier  and  A'ianney. 

Lafforgue  in  1893  stated  that  in  three-fourths  of  his  cases  there  was  no 
gland  in  the  mesappendix,  all  the  appendical  lymphatics  emptying  directly 
into  the  mesenteric  glands.  In  the  other  fourth  he  found  glands  within  the 
mesappendix,  viz. : 

In  18.5  per  cent.,  one  gland. 
"     3.5      "  two  glands. 

"     2        "  three  glands. 

"     3        "  four  glands. 

According  to  Tixier  and  Vianney,  in  one-half  of  the  cases  there  are  no 
glands  in  the  mesappendix,  while  in: 

20  per  cent,  there  is    1  gland. 
10       "         "    are  2  glands. 
8       "  "     "    3  " 

2       "  "     "  5 

2       "  "     "  6 

2       II  "     <<    J  " 

2       "  "     "    8  " 


Tixier  and  Vianney  have  classified  these  mesappendical  glands  into  three 
sets:  I.  Ileo-appendical,  II.  Appendical,  and  III.  Ceco-appendical,  according 
to  whether  they  are  behind  the  ileum,  near  the  hilum  of  the  appendix,  or  in 
the  ceco-appendical  angle.  The  latter  are  continuous  with  the  ileocolic  chain 
of  glands. 

AuGUY  says  that  while  the  glands  may  be  found  throughout  the  entire 
extent  of  the  mesappendix,  thej^  are  more  apt  to  be  grouped  at  its  base,  i.e., 
the  region  where  it  becomes  continuous  with  the  mesentery  (thirty  per  cent, 
of  his  cases). 

PoiRiER  and  CuNEO  give  a  similar  description  of  the  glands  in  the  mes- 
appendix. There  are  three  groups:  I,  Retro-ileal  (most  frequent) ;  II,  Sub-ileal; 
and  III,  Juxta-cecal  (the  two  latter  groups  being  present  only  in  few  instances). 

While  we  have  occasionally  seen  appendical  glands  in  the  retro-ileal  area 
of  the  mesappendix — i.  e.,  in  those  few  cases  where  the  peritoneal  reflection 
of  the  mesappendix  was  below  the  ileum — in  the  overwhelming  majority  of 
our  cases  the  appendical  glands  were  found  some  distance  above  the  ileum 
in  the  ileocolic  angle,  as  a  rule  to  the  left  of  the  ileocolic  vessels,  near  the  point 
■of  origin  of  the  appendical  artery.    There  were  generally  not  more  than  two 
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glands  of  medium  size  (4  to  6  mm.)  forming  a  part  of  the  ileocolic  chain.  Longer 
appendices  may  have  three  to  five  glands  whose  arrangement  correspond?  more 
or  less  to  that  of  the  origin  of  the  appendical  arteries,  of  which  several  may 
be  present.  In  such  cases  the  appendical  glands  form  two  or  three  groups, 
lying  some  distance  apart  from  one  another  and  also  apart  from  the  ileocolic 
chain,  each  receiving  the  lymphatics  from  a  separate  section  of  the  appendix, 
the  proximal  portion  of  the  appendix  having  the  lowest,  the  distal  the  highest 
gland  or  glands.  This  may  account  for  the  statement  of  Tixier  and  ^'iaxxey, 
that  "the  appendix,  an  organ  of  double  insertion,  cecal  by  its  root  proper  and 
ileal  by  its  mesentery,  parts  its  lymphatic  circulation  into  two  main  currents,  one 
of  them  being  directed  toward  the  cecum  and  the  mesocolic  glands,  the  other 
toward  the  ileum  and  the  mesenteric  glands." 

Glands  in  the  Mesappendix  . — As  was  said  above,  Lafforgue 
(1893)  reported  the  occasional  presence  of  a  large  number  of  glands  in  the 
cellular  tissue  of  the  mesappendix.  Auguy  states  that  glands,  from  1  to  8 
in  number,  may  be  grouped  throughout  the  entire  extent  of  the  mesappendix, 
but  are  generall}'  situated  along  the  hilum  of  the  appendix.  Three  times  he 
found  a  single  gland  in  the  middle  portion  of  the  mesappendix  some  distance 
from  its  base,  and  once  there  existed  a  gland  very  near  the  free  border  of  the 
mesappendix  in  contact  with  the  appendical  artery. 

Although  such  glands  have  been  reported  to  exist  in  the  mesappendix,  we 
have  not  been  able  to  demonstrate  their  presence,  save  for  one  or  two  stray 
glands  of  very  small  size,  which,  however,  lie  so  near  the  cecum  as  to  become 
dislodged  upon  the  latter  as  soon  as  it  is  distended.  In  one  specimen  there 
were  five  glands  half-way  up  the  mesappendix,  two  of  which  recei^'ed  lymph 
from  the  appendix.  As  the  mesappendix,  however,  was  identical  with  the 
ileocecal  fold,  the  posterior  surface  of  the  ileum  extraperitoneal,  and  the 
entire  topography  of  the  ileocecal  region  presented  abnormal  conditions, 
this  group  had  to  be  regarded  as  misplaced  ileocolic  glands.  Glands  along 
the  hilum  of  the  appendix  are,  in  our  experience,  of  very  exceptional  occurrence. 

Tixier  and  Vianney  speak  of  an  instance  where  a  gland  was  found  in  the 
thickness  of  the  appendico-ovarian  ligament  (Clado)  at  the  point  where  this 
peritoneal  fold  separates  from  the  mesappendix.  This  statement  has  met 
with  much  opposition,  and  while  we  do  not  doubt  the  reliability  of  the  observa- 
tion, the  fact  that  no  one  else  has  noted  a  gland  in  a  similar  position  shows 
that  Tixier  and  Vianney's  case  was  unique. 

THE  NERVES  OF  THE  APPENDIX. 

The  blood  and  lymph  vessels  of  the  appendix  closely  resemble  those  of  the 
neighboring  intestines,  and  the  nerves  correspond  with  them  in  this  respect. 

The  nerves  of  the  appendix  are  derived  from  the  superior  mesenteric  plexus 
of  the  sympathetic  system.    Coming  from  the  lower  anterior  portion  of  the  solar 
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plexus,  and  the  superior  mesenteric  ganglion,  and  receiving  a  few  fibres  from  the 
right  pneumogastric  nerve,  the  superior  mesenteric  nervous  system  accompanies 
the  superior  mesenteric  vessels  throughout  the  greater  part  of  their  course. 
The  plexus  envelops  the  vascular  trunks,  subdividing  with  them  until  the 
intestinal  border  is  reached.  Some  few  of  the  nerves,  however,  leave  the  vessels 
and  run  individual  courses  in  the  mesenterj^  Near  the  intestines  are  found 
frequent  anastomoses  of  the  nerves;  but  there  is  less  regularity  in  this  respect 
than  is  the  case  in  the  vascular  system. 

Having  reached  the  mesenteric  border  of  the  appendix,  the  nerves  penetrate 
the  different  coats  to  form  two  systems,  an  outer  and  an  inner.  The  outer 
plexus,  or  plexus  of  Auerbach,  is  situated  between  the  longi- 
tudinal and  circular  muscular  coats.  It  is  composed  of  minute  sympathetic 
ganglia,  which  generally  lie  parallel  to  the  muscle-fibres.  These  ganglia  are 
connected  with  one  another  by  delicate  bundles  of  non-niedullated  fibres, 
among  which  are  found  a  few  meduUated.  The  cords  are  seen  to  leave  the 
ganglia  by  one  of  the  several  roots,  dividing  and  re-dividing  in  the  circular  and 
longitudinal  muscle  coats.  There  they  form  a  complicated  network,  the 
individual  branches  of  which  terminate  at  the  involuntary  muscle-cells  of  these 
layers.  This  plexus  is  also  known  as  the  plexus  myenteric  us,  the 
name  expressing  the  function  it  is  to  perform.  There  are  a  few  larger  branches 
which  do  not  participate  in  the  formation  of  the  outer  plexus,  but  penetrate  the 
circular  muscular  layer,  and  then  enter  the  submucosa,  where  they  form  a 
second  gangliated  plexus,  the  plexus  of  Meissner,  whose  indi- 
vidual fibres  are  also  apparently  without  medullary  covering,  and  are  much 
more  delicate  than  those  of  the  intermuscular  plexus.  The  ganglia  of  this  plexus 
are  also  much  smaller  and  fewer  than  those  of  Auerbach 's  plexus.  The  two 
systems  anastomose  freel}^  with  one  another. 

The  first  set  of  ganglia  of  Meissner 's  plexus  is  situated  near  the  muscularis 
mucoScT,  between  it  and  the  base  of  the  glands.  A  few  delicate  fibres  are  seen 
to  pass  from  them  into  the  nuiscularis  mucosa^,  the  rest  passing  upward,  and 
ramifying  in  the  mucous  membrane  between  the  crypts,  the  end  fibres  being 
situated  near  or  in  the  epithelium.  According  to  Berkley,  the  nerve  fibres 
in  the  muscularis  mucoste  of  the  small  intestine  follow  the  blood  vessels  in 
twisted  bundles  of  two  or  more.  In  some  places  three  or  four  dotted  lines 
are  seen  arising  from  the  nerve  bundles,  and  forming  a  spray,  each  line  term- 
inating in  a  very  minute  knob.  In  other  places  the  dotted  lines  of  the  spray  do 
not  terminate  in  minute  single  bulbs,  but  join  together  in  a  spherical  figure, 
which  is  apparently  inclosed  in  a  transparent  capsule.  Beyond  the  muscularis 
mucosae  the  nerve  fibres  show  a  tendency  to  ascend  toward  the  free  surface. 
Throughout  their  entire  course  they  follow,  more  or  less  closely,  the  direction 
of  the  connective  tissue  cells  between  which  they  are  located. 

There  is  a  small  number  of  ganglia  in  the  mucosa;  they  are  connected 
with  one  another,  forming  a  plexus  around  the  glands  of  Lieberkiihn,  the  end 
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twigs  terminating  in  a  delicate  knob  or  an  elongated  swelling,  in  the  neighbor- 
hood of,  or  within  the  epithelial  lining  of  the  mucosa  and  glands.  Berkley 
says  that  each  epithelial  cell  does  not  possess  a  nerve  twig  of  its  own,  the 
nerves  only  passing  up  to  the  epithelium  here  and  there,  showing  that  the 
nerve  force  is  not  conveyed  to  the  cell  by  direct  contact,  but  rather  through 
contiguity. 

The  anatomical  studies  upon  which  the  foregoing  remarks  are  based  are 
still  incomplete,  as  only  fragments  of  material  have  been  available  for  investi- 
gation. Sections  of  these  fragments,  however,  appear  to  indicate  that  the 
nerve  supply  of  the  appendix,  like  its  blood  and  lymph  supply,  closely  resembles 
that  of  the  adjacent  intestine. 
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CHAPTER  VIII. 


PHYSIOLOGY. 

Has  the  vermiform  appendix  any  function?  If  so, 
what  is  that  function,  and  is  it  of  an}-  value  in  the 
animal  economy?  These  are  questions  which  have  interested  physi- 
ologists for  more  than  a  century,  and  seem  to  be  still  as  far  from  solution  as 
ever. 

Presumption  is  all  we  have  as  yet  to  guide  us  in  answering  the  question : 
Has  the  vermiform  appendix  a  function?  But,  while  presumption  from  analogy 
and  from  accessory  data  may  suggest  an  affirmative  answer,  an  ultimate  deci- 
sion must  rest  upon  the  crucial  test  of  demonstration.  The  argument  from 
presumption,  briefly  stated,  is  as  follows:  We  have  in  the  appendix  a  distinct 
division  of  the  alimentary  tract,  present  in  man,  in  apes,  and  in  rodents.  Its 
position  in  relation  to  the  cecum  is  such  as  to  promote  the  escape  of  its  own 
secretions,  while  hindering  the  ingress  of  foreign  bodies  and  fecal  matter.  More- 
over, the  minute  anatomical  structure  of  the  appendix  has  characteristics 
especially  its  own,  being  peculiarly  rich  in  lymphoid  tissue,  and  so  closely 
related  to  the  tonsils  in  this  respect  that  a  near  relation  between  the  two  as 
regards  function  is  maintained  by  some  observers. 

The  most  important  evidence,  however,  in  favor  of  a  function  of  eco- 
nomic value  attached  to  the  appendix,  is  the  fact  that,  instead  of  atrophying 
before,  or  shortly  after  birth,  it  actually,  in  embryonic  life,  replaces  a  prim- 
ordial appendix  (see  "Embryology  of  the  Appendix,"  Chap.  and  then 
goes  on  to  full  development,  persisting  throughout  adult  life,  and  even  into 
extreme  old  age,  partaking  and  sharing  only  in  those  atrophic  changes  of  the 
body  at  large  which  are  the  index  of  senility. 

Against  these  facts,  on  the  other  hand,  we  have  the  numerous  experiments 
performed  in  vivo  by  surgeons,  in  which  healthy,  or  relatively  healthy  appen- 
dices are  often  removed  without  deleterious  effect. 

It  is  necessary  for  us  to  accept  for  a  moment  the  argument  from  analogy 
in  favor  of  a  function  belonging  to  the  appendix,  in  order  to  reach  our  second 
hypothetical  question :What  may  that  function  be?  Is  it 
nothing  more  than  a  share  in  the  general  intesti- 
nal system;  or  is  it  of  a  peculiar  and  special  char- 
acter? Do  the  glands  of  the  appendix  merely  add  numerically  to  the  total 
number  of  microscopically  similar  glands  scattered  at  greater  intervals  through- 

190 


FUNCTION  OF  APPENDIX. 


191 


out  other  parts  of  the  intestine;  or  do  they  secrete  some,  as  yet  not  isolated 
chemical  substance,  exercising  a  special  influence  upon  digestion  at  this  point  in 
the  alimentary  tract?  The  argument  from  analogy  for  a  special  function  may 
be  briefly  stated  thus:  In  the  first  place,  the  functions  of  a  number  of  organs, 
heretofore  considered  functionless,  as  the  thyroid,  thymus,  and  suprarenal 
glands,  have  proven  of  such  inestimable  value,  nay,  so  necessary  to  normal 
life,  that  the  scientific  physiologist  will  do  well  to  reserve  his  judgment  in  regard 
to  the  appendix,  and  occupy  an  attitude  of  expectant  observation.  Again, 
as  in  the  upper  part  of  the  digestive  tract  special  secretions  are  poured  in 
from  such  important  organs  as  the  liver  and  pancreas,  so  in  the  lower  may  we 
not  expect,  after  the  sudden  transition  from  ileum  to  colon,  to  find  some  anal- 
ogous organ  or  organs  profoundly  modifying  the  food  under  its  altered  condi- 
tions? 

In  summing  up  the  evidence,  I  can  only  repeat  that  we  await  the  final  test 
of  demonstration.  Anatomy  makes  plain  to  us  the  structural  peculiarities  of 
the  appendix,  but  leaves  us  entirely  in  doubt  as  to  the  existence  of  a  function ; 
it  remains  for  the  physiologist,  or  more  properly  the  physiological  chemist,  to 
detach  the  appendix  in  some  animal  suited  for  the  purpose,  turn  it  into  the 
sm'face  of  the  body  and  study  its  secretions,  for  by  demonstration  alone,  as 
I  have  said,  can  the  question  of  function  be  finally  determined. 

Before  leaving  the  subject,  I  think  it  will  be  of  interest  to  give  a  brief  account 
of  the  opinions  held  by  different  distinguished  writers  of  an  earlier  date,  begin- 
ning with  the  great  Lieberkuhn. 

J.  N.  LiEBERivtiHN  (De  Valvula  coli  et  usu  processus  verynicularis,  I.  D.,  Lugd., 
Bat.,  1739)  says:  "The  surface  of  the  vermiform  appendix  is  full  of  glands 
secreting  a  fluid  which  mingles  with  the  feces  in  the  cecum,  and  b}'  diluting 
these  prevents  their  remaining  stationary  and  doing  harm.  Glands  of  the 
same  character  are  present  in  the  cecum,  but  those  of  the  appendix  possess 
greater  strength  and  usefulness.  The  fact  that  the  appendix  contracts  at  the 
same  time  as  the  cecum,  prevents  any  foreign  body  entering  its  lumen." 

J.  VossE  (De  iniestino  coeco  ejusque  appendice  vermiformi,  I.  D.,  Gotting.,  1749) 
says:  "The  uses  of  the  vermiform  appendix  are  as  3-et  imperfectly  understood, 
but  when  the  character  of  its  structure  is  considered,  it  will  be  seen  that  its 
uses  are  other  than  those  of  the  cecum.  The  surface  of  the  appendix  is  full 
of  glands,  which  secrete  a  mucous,  or  rather  a  gelatinous  layer.  As  there  is 
naturally  a  tendency  for  feces  to  accumulate  and  harden  in  the  cecum,  there 
must  be  some  provision  by  which  they  are  rendered  more  fluid.  Glands  are 
present  for  this  purpose  in  the  cecum,  but  they  are  not  sufficient  and  re- 
quire aid.  The  function  of  the  venniform  appendix  is  to  provide  additional 
secretion." 

Herlin  (Jour,  de  med.  chir.  et.  phar.,  July,  1768,  p.  321)  published  some 
observations  in  regard  to  the  appendix  which  assume  that  its  function  is  mechan- 
ical. 
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G.  VON  DEM  BuscH  {De  intestino  cceco  ejusque  jyrocessu  vermijormi,  I.  D.,  Gett- 
ing., 1814)  emphasizes  the  view  taken  by  Lieberkuhn  as  to  the  secretion  from 
glands  in  the  appendix  poured  into  the  cecum.  "If,"  he  says,  "  the  vermi- 
form appendix  yields  a  mucous  secretion,  and  if  this  secretion  is  the  same  as 
saliva  and  pancreatic  juice" — which  he  assumes  as  probable — "then  the  ap- 
pendix must  be  considered  as  a  second  salivary  or  pancreatic  gland,  while  the 
cecum  is  a  second  stomach." 

The  next  contribution  to  the  subject  which  I  have  found  is  that  by  H. 
Cummin,  in  the  form  of  a  letter  {Med.  Times  and  Gaz.,  1852,  xol.  2,  p.  498)  in 
which  he  suggests  that  the  appendix  is  a  remnant  of  intra-uterine  life,  like 
the  umbilical  ring  and  the  fossa  ovalis.  In  a  series  of  dissections  of  the  hmnaii 
fetus  at  different  stages  of  growth,  which  had  extended  over  some  years,  he 
had  always  found  the  colon  tapering  into  the  vermiform  appendix.  He  had 
also,  once,  in  a  very  young  subject,  found  the  extremity  of  the  appendix 
attached  to  the  peritoneal  surface  of  the  umbilical  ring.  Reflecting  on  these 
facts,  he  says,  and  remembering  that  the  umbilical  vesicle  and  the  white  filament 
extending  from  it  are  now  admitted  to  be  the  empty  yolk  sac  and  its  duct,  he 
has  been  led  to  the  conclusion  that  the  vermiform  appendix  is  undoubtedly 
the  anatomical  termination  of  the  vitelline  duct.  Anatomists  who  will  take 
the  trouble  to  make  the  dissections  above  alluded  to,  and  to  observe  the 
gradual  expansion  of  the  appendix  into  the  colon  as  well  as  the  length  of 
the  tapering  gut  from  the  point  at  which  the  ileum  enters,  will,  he  thinks, 
agree  with  him. 

I  have  found  nothing  further  upon  the  subject,  beyond  passing  conjectures, 
until  the  year  1888,  a  period  when  our  knowledge  of  the  appendix  was  entering 
upon  its  present  era.  H.  H.  Smith  ("The  appendix  vermifomis,  its  function, 
pathology,  and  treatment,"  Jour.  Amer.  Med.  Assoc.,  1888,  vol.  10,  p.  797)  then 
writes  as  follows:  "That  the  appendix  exerts  some  influence  on  the  action  of 
the  cecum  in  digestion  is  quite  probable,  as  its  nmcous  coat  differs  ^'ery  materially 
from  that  of  the  cecum  and  colon  in  the  arrangement  of  capillaries  and  mucous 
crypts,  as  shown  by  the  minute  injections  made  b}'  Neill  of  Philadelphia,  in 
1851 ;  whilst  Gerlach  states  that  the  intervening  spaces  between  the  crypts  of 
the  appendix  are  so  prominent  as  to  make  them  look  like  small  bridges — a  marked 
anatomical  difference.  With  this  vascular  structure,  we  may  well  suppose 
that  the  secretion  of  the  appendix  is  free,  and  differs  in  some  way  from  the 
cecum.  Perhaps  it  is  the  source  of  a  lactopeptone  mixed  with  a  large  amoimt 
of  mucus  and  some  phosphates  or  some  carbonate  of  lime,  that  in  some  way 
modifies  the  formation  of  feces,  and  by  its  mucous  secretion  facilitates  their 
passage  up  the  ascending  colon;  hence,  an  early  symptom  of  appendicitis  is 
constipation.  The  presence  of  an  appendix  vermiformis  in  certain  herbivorous 
animals  and  its  absence  in  the  carnivora,  would  also  seem  to  indicate  that  this 
organ  has  some  influence  on  the  digestion  of  vegetable  matter.  Tiedeman 
and  Gmelin  long  since  observed  that  the  gastric  juice  of  the  herbivora  possessed 
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this  power,  whilst  that  of  the  carnivora  (that  have  no  appendix)  is  not  suffi- 
ciently active  to  destroy  coarse  vegetables,  cereals,  or  hay  and  straw." 

We  proceed  now  to  another  question  of  physiological  interest,  namely: 
Has  the  appendix  any  proper  movements?  Every 
observer  who  has  examined  appendices  with  the  abdomen  open,  and  noted 
the  length  of  the  appendix  before  and  after  removal,  must  often  have  been 
struck  by  the  fact  that  an  appendix  of  some  length  within  the  body  often  ap- 
pears much  shorter  when  removed,  and  that  an  appendix  which  is  flaccid  in 
situ  naturalis,  sometimes  becomes  firm  and  even  rigid  when  excised  and  laid 
upon  the  table.  I  have  myself  seen  an  appendix,  measuring  9.5  cm.  before 
removal,  contract  to  a  little  over  4  cm.  after  it  was  removed ;  and  Van  Lennep 
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Fig.  147. 

The  larger  curves  indicate  the  peristaltic  waves,  and  the  secondary  curves  the  simple  muscular  contractions. 
The  respiratory  movements  are  indicated  by  the  undulations. 


mentions  a  case  in  which  the  appendix  appeared  to  be  in  spasmodic  contraction 
and  full  of  something  that  could  not  be  emptied  by  compression,  but  as  soon 
as  it  was  removed  and  laid  upon  a  plate,  it  spontaneously  expelled  a  mass 
of  soft  feces  (Hahn.  Med.  Month.,  Jan.,  1895).  No  definite  observations 
recording  contractions  of  the  appendix  have  as  yet  been  published ;  and  there- 
fore the  following  piece  of  practical  work  by  E.  Hurdon  is  of  special  value, 
giving,  as  it  does,  a  graphic  representation  of  the  contractions  of  the  appendix 
in  the  rabbit  in  response  to  stimulation  by  electricity. 

The  apparatus  used  was  similar  to  that  employed  by  Bayliss  and 
Starling  (Jour.  Physiol,  1899,  vol.  24,  p.  99)  in  their  experiments  on 
rabbits,  with  a  few  unimportant  modifications.  The  abdomen  of  a  medium 
sized  rabbit  was  opened  under  normal  salt  solution,  at  a  temperature  of  37.5°  C. ; 
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a  longitudinal  incision  was  then  made  in  the  wall  of  the  cecum,  on  the  side 
opposite  to  the  attachment  of  the  mesentery,  and  a  balloon  inserted.  The 
appendix  was  next  brought  out  of  the  abdominal  cavity  and  immobilized  on 
a  small  stand,  after  which  the  levers  were  attached  to  it  by  sutures.  The 
point  where  the  balloon  was  inserted  was  then  fixed,  so  as  not  to  interfere 
with  the  motion  of  the  levers.  Small  regular  contraction 
waves  followed  the  insertion  of  the  balloon,  and  con- 
tinued to  do  so.  Inflation  of  the  balloon  was  fol- 
lowed by  deep  regular  peristalsis,  plainly  ^'  i  s  i  ]:>  1  e 
and   clearly   recorded   on   the   drum   (see  Fig.  147). 
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NATURAL  HISTORY. 

DISEASES  TO  WHICH  THE  APPENDIX  IS  LIABLE.    ACUTE  AND  CHRONIC  APPEN- 
DICITIS.   EFFECTS  OF  AN  APPENDICITIS  UPON  THE  APPENDIX  ITSELF. 
EFFECTS  OF  AN  APPENDICITIS  UPON  THE  STRUCTURES  IN 
THE  NEIGHBORHOOD.  THE  MORE  REMOTE 
EFFECTS  OF  AN  APPENDICITIS. 

Under  the  caption  ''Natural  History''  I  propose  to  give  a  brief  outline 
description  of  appendicitis  in  its  various  pliases,  apart  from  symptomatology 
and  uninfluenced  by  treatment,  in  the  hope  that  by  thus  presenting  and  illus- 
trating the  different  types  of  the  disease  when  allowed  to  run  its  course  without 
interference,  I  may  be  able  to  depict  its  protean  forms  in  a  fresh  and 
vivid  manner,  and  to  demonstrate  the  various  possibilities  in  any  given  in- 
stance. I  shall,  therefore,  note  the  different  developments  of  an  appendicitis 
as  seen  by  surgeons  at  operations  in  vivo,  as  well  as  its  final  forms  as  seen  upon 
the  autopsy  table,  bestowing  equal  attention  upon  each,  but  not  discussing 
either  with  the  minuteness  of  detail  which  is  the  province  of  the  anatomist  and 
the  pathologist.  My  wish,  in  short,  is  to  treat  my  subject  as  1  should  in  a 
preliminary  talk  to  a  body  of  students,  before  entering  upon  a  more  complete 
analysis  and  a  discussion  of  the  details.  It  will  be  noted  that  some  of  the 
cases  illustrating  the  progress  of  the  disease  are  taken  from  the  older  writers, 
whose  beautiful  objective  descriptions  leave  little  to  be  desired,  while  the 
references  to  literature  are  simply  those  belonging  to  the  cases  cited,  and  make 
no  pretension  to  constitute  a  complete  bibliography. 

I  shall  consider  my  subject,  for  con^^enience'  sake,  under  the  following 
heads : 

1.  Diseases  to  which  the  appendix  is  liable. 

2.  Acute  and  chronic  affections  of  the  appendix. 

3.  The  effects  of  appendicitis  upon  the  appendix  itself. 

4.  The  effects  of  appendicitis  on  the  structures  in  the  neighborhood  of 
the  appendix. 

5.  The  more  remote  effects  of  an  appendicitis. 

Diseases  to  Which  the  Appendix  is  Liable. — The  vermiform  appendix 
constitutes  a  microcosm,  in  which  all  the  various  diseases  to  which  its  com- 
ponent anatomical  elements  are  liable  in  other  parts  of  the  body,  may  occur. 
From  the  presence   of  epithelial  elements  primary   a  d  e  n  o  -  c  a  r  c  i  - 
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noma  is  not  infrequent.  I  have  found  upwards  of  forty  cases  so  reported 
in  the  hterature,  and  there  is  no  doubt  that  a  careful  microscopic  study  of  all 
thickened  appendices  after  removal  would  show  malignant  disease  in  the 
organ  to  be  more  frequent  than  hitherto  suspected.  Owing  to  the  ricli 
supply  of  1  y  m  p  h  g  1  a  n  d  s  the  appendix  is  a  frequent  participant 
in  the  glandular  changes  characteristic  of  typhoid  fever.  Analysis 
of  such  cases,  however,  shows  that  a  typhoid  affection  of  the  appendix  is,  as  a 
rule,  comparatively  unimportant,  except  as  it  may  give  rise  to  an  erroneous 
diagnosis  in  the  early  stages  of  the  disease. 

A  few  cases  have  been  reported  of  f  i  b  r  o  -  m  o  m  a  t  a,  generally 
of  small  size,  affecting  the  muscular  and  connective  tissue  elements  of  the 
appendix.  One  such  case,  occurring  in  my  own  practice,  appeared  macro- 
scopically  to  be,  without  doubt,  an  enormous  fibroid  tumor  of  the  appendix, 
but  a  careful  microscopic  study  of  serial  sections  showed  that  the  disease  had 
developed  in  the  contiguous  connective  tissues,  and  then  in  the  course  of  its 
growth  had  enveloped  and  buried  the  appendix  in  its  substance. 

The  peritoneal  covering  of  the  appendix  is  liable  to  be 
involved  in  a  peritonitis  arising  from  any  source  whatever.  Owing 
to  the  contiguit}^  of  the  appendix  to  the  pelvic  organs  in  women,  it  may  be 
peppered  over  with  tubercles  in  tubal  tuberculosis.  Ovarian 
p  a  p  i  1 1  o  m  a  t  a  and  c  a  r  c  i  n  o  m  a  t  a  when  disseminated  o^'er  the 
peritoneum  involve  the  outer  coat  of  the  appendix  as  well  as  the  adjacent 
organs. 

The  inner  mucous  surface  of  the  appendix  is  liable  to  a 
variety  of  affections  arising  from  its  direct  relationship  to  the  alimentary  tract. 
From  this  source,  various  foreign  bodies  cross  its  lumen,  where,  if  their  weight 
or  their  form  favor  their  detention,  they  ma}^  become  nuclei  for  accretions 
of  earthy  salts  and  laj^ers  of  mucus  until  the  lumen  of  the  appendix  is  choked. 
An  actinomycosis  may  arise  in  this  manner,  and,  although  but 
few  cases  of  the  affection  have  been  reported  in  the  United  States,  Isemer  has 
published  nineteen,  and  Spickenbaum  twenty-seven;  one  case  has  occurred  in 
the  gynecological  department  of  the  Johns  Hopkins  Hospital. 

Tuberculosis  of  the  mucosa  of  the  appendix  is  often 
associated  with  ileocecal  tuberculosis ;  p  r  i  m  a  r  y  t  u  b  e  r  c  u  1  o  s  i  s  of 
the  appendix,  however,  contrary  to  general  opinion,  is,  as  yet,  a  rare  disease. 
It  is  generalh-  believed  that  a  catarrhal  enteritis  may  produce 
changes  in  the  appendix,  but  satisfactory  demonstration  of  the  fact,  I  think, 
is  still  lacking.  J.  H.  Musser  insisted  strongly,  some  years  ago,  upon  the 
relationship  betAveen  appendicitis  and  recurring  colitis  in  a  per- 
sonal communication,  and  G.  E.  Shoemaker  dwells  upon  the  same  thing  in 
an  article  entitled :  "  The  importance  of  chronic  irritability  of  the  colon  ^^'ith  mucous 
stools  as  a  symptom  of  appendicitis"  (Ann.  of  Surg.,  1898,  a'oI.  27,  p.  733). 

On  account  of  its  anatomical  position  in  the  body,  lying,  as  it  does,  exposed 
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on  the  hard  ihac  pan  and  protected  only  b}'  the  soft  abdominal  wall,  the  ap- 
pendix is  peculiarly  liable  to  injury  from  sudden  blows,  prolonged  pressure, 
etc.;  from  this  point  of  ^'iew,  therefore,  it  may  become  a  subject  of 
medico-legal  interest.  The  anatomical  position  of  the  ap- 
pendix is  also  responsible  for  its  frequent  presence  in  right-side  d 
hernias.  When  there  is  an  unusually  long  mesocecum,  permitting 
the  cecum  with  the  appendix  to  travel  over  various  parts  of  the  abdomen, 
the  latter  may  be  found  in  a  hernia  on  the  left  side,  or  even  in  one  at  the 
umbilicus.  The  pelvic  i  n  f  1  a  m  m  a  t  o  r  3'  diseases  of  women, 
so  often  associated  with  peh'ic  peritonitis,  also  frequently  involve  the  appendix 
when  it  lies  at  or  below  the  pelvic  brim ;  it  is,  naturally,  in  disease  of  the 
right   uterine  tube  that  this  complication  is  usually  found. 

A  diseased  appendix  may  involve  any  of  the  organs  which  lie  within  its 
radius;  it  may  contract  adhesions  with  the  cecum,  or  with  a 
neighboring  loop  of  i  1  e  u  m,  into  which  it  not  infrequently  opens,  subse- 
quent to  the  formation  of  an  abscess.  The  colon  is  often  iuA'oh'ed  b}^ 
the  extension  of  a  sloughing  process  advancing  by  c  o  n  t  i  n  u  i  t  y  of 
structure  from  the  base  of  the  appendix ;  it  is  involved  by  c  0  n  t  i  g  u  i  1 5^ 
when  a  sloughing  tip  of  the  appendix  opens  into  the  colon. 

In  fetal  life  the  appendix  is  found  hdng  in  close  relation  to  the  kidne\'  and 
its  pelvis,  but  it  is  not  common  to  find  any  affection  of  the  urinary 
tract  traceable  to  this  source  in  the  adult.  Such  a  case,  however,  is  gixen 
by  F.  W.  MoTT  (Trans.  Path.  Soc.  Loncl,  1889,  vol.  40,  p.  106).  A  woman, 
operated  upon  for  intestinal  obstruction,  died  a  few  days  after  operation  from 
peritonitis  due  to  a  perforated  appendix.  At  the  autopsy  the  appendix,  which 
measured  seA'en  inches  in  length,  was  found  to  l^e  turned  up  behind  the  cecum 
and  mesocolon;  it  then  crossed  the  second  part  of  the  duodenum,  and  was 
finally  attached  to  the  front  of  the  right  kidne}'  by  its  tip. 

There  are  a  few  cases  on  record  in  which  the  appendix  has  adhered  to  the 
b  1  a  d  d  e  r,  even,  in  some  instances,  with  the  formation  of  a  fistula  between 
them.  F.  Kammerer  furnishes  me  with  such  a  case,  in  which  the  appendix 
was  soldered  to  the  bladder  wall.  The  patient,  a  woman  of  forty-seven,  had 
an  abscess  which  was  opened  at  the  outer  border  of  tlie  rectus,  a  cupful  of 
pus  being  evacuated.  Two  days  after  the  operation  pus  was  detected  in  the 
urine,  and  six  months  later  the  abdomen  was  opened,  when  the  appendix  was 
found  f  i  r  m  1  y  adherent  to  the  wall  of  the  h  ladder,  at  a 
point  corresponding  to  an  ulcerated  area  within.  The  appendix  was  removed, 
but  no  communication  with  the  vesical  cavity  was  found. 

Adhesions  may  also  occur  between  the  appendix  and 
the  uterus.  I  had  such  a  case  in  a  negress,  who  suffered  from  strangula- 
tion soon  after  a  confinement,  and  a  loop  of  ileum  was  found  to  have  slipped 
under  the  vermiform  appendix,  which  was  strongly  adherent  to 
the  right  side  of  the  uterus  posteriorly.     J.  B.  Murphy 
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records  an  instance  {Jour.  Amer.  Med.  Ass.,  1894,  March  3-2-1,  Case  9Sj  of  a 
woman,  twenty-four  years  of  age,  in  whom  the  cecum  was  th-agged  oA'er  toward 
the  uterus,  and  fixed  by  an  appendix  which  was  much  elongated  and  adherent 
to  the  uterus,  thus  producing  intestinal  strangulation. 

Thrombosis  of  the  A'eins  going  to  the  appen- 
dix is  frequently  found  in  gangrene  of  the  organ.  In  acute  septic 
affections,  these  thrombi  extend  up  toward  the  larger  vessels,  which  may,  in 
time,  become  infected  or  convey  septic  foci  to  the  liver. 

One  of  the  most  dangerous  complications  in  an  attack  of  appendicitis  is 
the  accompanying  toxemia,  which  may  exist  with  or  without  a  defi- 
nite abscess  formation.  It  arises  from  the  excessive  formation  of  micro- 
organisms shut  up  in  the  appendix,  and  the  absorption  of  their  toxins  into  the 
circulation. 

DiEULAFOY  in  particular  ("  Toxicite  de  rappendicite,"  Presse  med.,  1898, 
Nov.  2,  No.  92)  has  drawn  attention  to  the  toxic  character  of 
an  appendicitis,  arising  from  the  excessi^■e  growth  of  pathogenic 
bacteria  under  circumstances  Avhich  serve  to  enhance  their  -sirulence  in  the 
highest  degree;  the  toxins  elaborated  and  thrown  off  in  this  state  of  exalted 
activity  are  absorbed  b}^  the  vascular  system,  and  act  as  profoimd  poisons  to 
the  nervous  system,  producing  the  symptoms  of  collapse,  so  commonh'  seen 
and  dreaded  in  grave  cases.  This  element  of  toxemia  enters  into  every 
case  to  some  extent,  and  it  becomes  one  of  the  chief  duties  of  the  surgeon  to 
detect  its  presence  and  measure  its  severity,  in  order  to  draw  from  it  correct 
inferences  as  to  the  condition  of  the  affected  organ.  Dieulafoy's  conclusions 
are:  (1)  that  the  toxicit}^  of  an  appendicitis  is  a  fact  proven  by  clinical  ex- 
perience as  well  as  laborator}^  experiment;  (2)  that  the  toxicity  may  be  either 
light,  or  intense  and  even  fatal;  (3)  in  its  commoner  form  it  is  manifested  by 
a  sub-icteric  skin  and  urobilinuria,  with  albuminuria;  (4)  the  icteric  color  is 
sometimes  the  sign  of  an  extremely  grave  intoxication,  affecting  the  nervous 
system  and  assuming  a  typhoid  form. 

The  organisms,  after  escaping  through  the  walls  of  the  appendix,  extend 
directly  throughout  the  peritoneum,  involving  the  contiguous  portions  of  it 
and  then  successively  invading  other  parts  of  the  peritoneal  cavity,  giving 
rise  to  a  general  peritonitis,  or  to  discrete  abscesses  among  the  viscera.  The}' 
may,  however,  spread  through  the  A'ascular  channels,  the  lymphatics,  or  the  A'eins, 
giving  rise  to  secondary-  deposits  which  occasion  abscesses  in  remote  parts,  such 
as  the  liA^er,  spleen,  pleura,  lungs,  pericardium,  parotids,  and  brain. 

Acute  and  Chronic  Affections  of  the  Appendix. — Acute  affections  of 
the  appendix  are  inflammatory  in  their  nature;  but  inflanmiatorv  affections 
may  run  a  protracted  course,  extending  over  years,  associated  either  with  the 
w  a  1 1  i  n  g  -  i  n  of  the  diseased  area  by  surrounding  ]d  e  r  i  - 
toneal  adhesions,  or  else  with  changes  in  the  interior  of  the  organ, 
such  as  cicatrices  or  sharp  flexures,  which  give  rise  to  repeated 
attacks,  or  rather  relapses  of  the  disease. 
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The  surrounding  structures  often  become  more  or  less  intimateh'  adherent 
to  the  appendix,  the  adhesions  passing  from  one  part  of  it  to  another,  or  else 
from  the  appendix  to  the  cecum,  to  the  pericecal  folds,  or  to  the  parietal  peri- 
toneum. The  appendix  itself  undergoes  various  changes  of  form  in  consequence 
of  kinks  and  bends  occasioned  in  it  by  these  adhesions ;  similar  bends  and  kinks 
may  also  result  from  a  shortened  mesappendix.    (See  Fig.  148.) 

An  appendicitis  may  terminate  in  several  ways,  the  most  favorable  out- 
come being  the  entire  disappearance  of  the  disease  by 
resolution,  no  vestige  of  it  remaining.  That  the  disease  may  end  in 
this  manner  has  been  abundantly  proAed  by  surgical  operations  done  after 
convalescence  from  an  attack.  Many  of  these  cases,  howe^'er,  although 
macroscopically  sound,  show  marked  pathological  changes  upon  careful 
microscopic  study.  Another  mode  of  termination  is  complete  destruction  of 
the  mucosa  causing  obliteration  of  the  canal  of  the  appendix  (appendicitis 
obliterans  of  Senn) ;  and  this  outcome  may  be  considered  a  favorable  one,  as 
it  obviates  all  liability  to  a  subsequent  attack.  Repeated  attacks  of  appendi- 
citis may  result  in  the  appendix  b  e  c  o  m  i  n  g  e  n  c  1  o  s  e  d  i  n  a  bed 
of  more  or  less  extensive  adhesions,  where  it  lies  dor- 
mant as  far  as  any  further  inflammation  is  concerned ;  such  appendices  are 
frequently  found  at  autopsies.  Finally,  we  may  have  a  fatal  termination 
arising  from  an  aggravated  affection  spreading  beyond  the  appendix,  involving 
the  peritoneum  or  the  vascular  system,  and  ending  in  general  sepsis,  tox- 
emia, or  p  u  1  m  0  n  a  r  y  e  m  b  o  1  i  s  m  . 

Effects  of  an  Appendicitis  upon  the  Appendix  itself. — An  appendi- 
citis may  run  its  course  in  the  nuicosa  of  the  organ  as  a  simple 
catarrhal  affection.  Catarrhal  inflammation  of  the  appendix, 
however,  in  its  chronic  form,  is  not  a  conmion  disease,  for  when  the  infec- 
tion advances  beyond  the  mucosa  it  ceases  to  be  catarrhal,  and  becomes 
a  chronic  diffuse  appendicitis  producing  a  great  hypertrophy  of  the  walls  of 
the  appendix,  and  not  infrequently  associated  with  ulceration,  the  healing  of 
which  often  produces  cicatrices  and  stenoses,  more  or  less  complete.  When 
the  appendix  becomes  closed  by  s  t  r  i  c  t  u  r  e  ,  compress  io  n  ,  or 
flexure,  an  a  c  c  u  m  ulation  of  seci-etions  often  re- 
sults, which,  if  the  organ  remains  uninfected,  forms  a  cystic 
appendix.  Thrombosis  or  compression  of  the  vessels  is  often  fol- 
lowed b}'  necrosis   and  gangrene. 

The  concretions  or  enteroliths  so  often  found  at  opera- 
tions, are  caused  by  retained  fecal  material,  which  undergoes  a  process  of  des- 
iccation and  serves  to  excite  the  secretion  of  mucus  with  its  salts  in  excess; 
their  presence  and  their  attrition  often  serve  as  an  important  factor  in  ulcera- 
tion, proA'oking  an  attack  of  appendicitis  which  frequenth'  ends  in  perforation 
or  gangrene. 
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Triple  kink   due  to  short  Triple  bend-due'  to  short  Same  condition  more  Spiral  turn  due  to  short 

jiiesappendix  and  adhesions.  mesappendix^,  pronounced.  nie,sappendix. 


Fig.  148. — Various  Bends  and  Kinks  of  the  Appendix. 
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Effects  of  an  Appendicitis  upon  the  Structures  in  the  Neighborhood. — 

One  of  Nature's  most  interesting  efforts  is  her  attempt  to  liniit  an  inflammation 
in  the  appendix  to  the  organ  itself,  or  its  immediate  neighborhood,  by  means 
of  an  adhesive  peritonitis  uniting  the  surrounding  tissues,  including  the  bowels, 
and  designed  to  shut  off  the  peccant  organ  from  the  abdominal  cavity.  The 


Fig.  149. — Base  of  Appendix  Covered  in  bt  Dense  Sheet  of  Adhesions  U.niting  Ileum,  Cecu.m,  and  Iliac 

Fossa. 

The  exposed  distal  portion  contains  several  large  concretions,  one  as  large  as  a  date-stone.    Mrs.  T.,  op.  .A.pril 

24,  1901. 


shutting  off  of  the  appendix  may  be  the  result  of  rej^eated  attacks  of  inflam- 
mation, each  one  of  which  serves  to  agglutinate  some  additional  portion  of 
the  peritoneum.  Such  a  case  is  here  shown  (see  Fig.  149)  where  the  entire 
base  of  the  appendix  is  covered  in  by  a  sheet  of  adhesions  uniting  the  ileum, 
the  cecum,  and  the  iliac  fossa,  and  spreading  over  the  proximal  portion  of 
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the  appendix.  Unfortunately,  in  sucli  a  case  the  effect  of  this  strong  web  is  to 
compress  the  base  of  the  appendix  and  imprison  the  large  fecal  concretion  in 
the  distal  portion  under  tension,  at  the  imminent  risk  of  producing  pressure 
necrosis,  and  perforation  or  gangrene.  This  circumscribed  peritonitis  with  the 
associated  distention  of  the  intestines  may  go  no  further  than  the  first  stages, 
and  with  the  disappearance  of  the  disease  it  undergoes  complete  absorption. 
It  answers  a  most  useful  purpose,  however,  in  temporarily  shutting  off  the 
purulent  exudate  which  forms  in  the  neighborhood  of  the  appendix,  and  thus 
preventing  its  escape  into  the  general  peritoneal  ca^•ity. 

It  is  not  at  all  necessary  that  the  appendix  should  be  perforated  for  an 
abscess  to  form  in  its  vicinit3^ 

A  localized  abscess  starting  in  the  neighborhood  of  the  ap- 
pendix may  remain  in  loco,  or  it  may  increase  progressively  in  size  and  extend 
in  various  directions  up  or  down.  Again,  it  may  become  the  source  of  numerous 
other  abscesses  formed  successively  in  various  parts  of  the  peritoneal  cavity. 

The  appendix  may  lie  in  the  wall  on  one  side  of  the  abscess,  or  it  may  be 
found  entirely  detached  from  the  cecum  and  floating  in  the  abscess  cavity. 
The  detached  appendix  has  occasionally  been  observed  to  escape 
from  the  wound,  either  at  the  time  of  the  opening  of  the  abscess 
or  afterwards.  Such  a  case  is  that  of  Pooley  (Neio  York  Med.  Rec,  1875,  vol. 
10,  p.  267).  The  patient,  a  girl  of  seventeen,  had  been  A'aguely  ill  for  two 
weeks  when  the  symptoms  became  more  acute  and  an  abscess  formed.  On 
opening  this  about  half  a  pint  of  pus  was  evacuated,  and  the  next  day  what 
appeared  to  be  the  whole  appendix  escaped  in  a  slough- 
ing condition.     Recovery  followed. 

A.  Worcester  of  Waltham,  Mass.  (Bast.  Med.  and  Surg.  Jour.,  Aug.  4, 
1892),  reports  the  case  of  a  man,  thirty-six  years  old,  for  whom  he  opened  an 
abscess,  letting  out  some  foul  pus,  in  the  midst  of  which  the  gangrenous 
tip  of  the  appendix  was  seen,  but  as  the  rest  of  the  organ 
was  firmly  adherent  to  the  abscess  wall,  it  was  not  deemed  prudent  to  attempt 
its  removal.  On  the  fifth  day,  however,  the  sloughing  appendix 
escaped  from  the  wound. 

R.  L.  Payne  of  Norfolk  furnishes  me  with  a  similar  case  occurring  in  a 
colored  woman,  twenty  years  old,  who,  after  repeated  attacks  of  appendicitis, 
had  a  tumor  situated  at  the  navel,  and  extending  belo^^'  it.  When  an 
incision  was  made  in  the  median  line,  just  beneath  the  umbilicus,  half  a  pint 
of  fetid  pus  escaped,  and  the  appendix  floated  out.  The  patient 
recovered,  but  with  a  fistula. 

Delorme  presented  to  the  Surgical  Society  of  Paris  {Bull,  et  man.  de  la 
Soc.  de  chir.,  1894,  p.  801)  an  appendix  which  had  separated  spon- 
taneously three  days  after  a  laparotom}^  done  for  a  suppurative 
peritonitis.  The  specimen,  6  cm.  in  length  and  2  cm.  in  diameter,  ended  in  a 
ckI  de  sac,  and  had  lost  one  of  its  walls  hy  ulceration. 
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Sometimes  when  the  abscess  opens  into  the  cecum  the  detacliecl  appendix 
escapes  i  t  h  the  pus,  travels  the  circuit  of  the  lower 
a  1  i  m  e  n  t  a  r  3'  canal,  and  is  discharged  from  the  rectum. 
Some  interesting  instances  are  on  record  of  this  curious  and  rare  spontaneous 
termination. 

Jackson  reports  such  a  case  (Extr.  Rec.  Bost.  Soc.  Med.  Improv.,  1862, 
vol.  4,  p.  49)  under  the  title  Discharge  from  the  bou  el  of  the  appendix  ceci  during 
convalescence  from,  an  acute  attack.'"  The  patient,  a  robust 
farmer,  twent}'-four  years  old,  had  a  severe  attack  of  ap- 
pendicitis with  abscess,  and  about  two  weeks  afterwards  he 
passed  his  appendix  per  rectum.  He  made  a 
good  recovery. 

W.  L.  Wallace  (Amer.  Med.,  Nov.  9,  1901,  p.  745)  had  a 
similar  case  occurring  in  a  young  man,  twentj'-one  >'ears  old, 
who  was  taken  suddenly  ill  on  September  11th.  On  the  tenth 
day,  after  an  action  of  the  bowels,  the  nurse  found  an 
appendix  3.5  i  n.  1  o  n  g  in  the  stool;  it  was 
perforated  near  the  distal  extremit}'  and  contained  several 
concretions,  one  of  which  protruded  from  the  perforation. 
(See  Fig.  150.)  The  report  closes  with  the  remark  that  "  the 
patient  is  probably  cured  of  his  appendicitis  b_v  a  foi'tunate 
operation  of  nature." 

E.  C.  Coleman  of  Kosciusko,  Miss.,  has  furnished  me,  in 
a  personal  communication,  with  the  case  of  a  man,  forty- 
eight  years  old,  who  was  taken  ill  with  a  severe  attack  of 
appendicitis  for  which  operation  was  advised  and  refused ;  at 
a  later  date  the  patient  reconsidered  his  decision,  but  his 
condition  was  then  so  much  improved  that  operation  was 
deferred.  On  the  morning  of  the  sixth  da}^,  after  taking  a  dose 
of  castor  oil,  he  had  a  free  alvine  evacuation  of  muco-purulent 
matter  mixed  with  some  blood,  and  at  the  same  time  felt 
acute  pain  in  the  right  side  lasting  for  about  a  minute.  An 
hour  later,  on  going  again  to  stool,  he  felt  something  j^ass, 
which  proved  to  be  a  f  1  e  s  h  y  t  u  b  e  ,  5.5  in.  long, 
closed  at  one  end  and  open  at  the  other. 
This  proved  on  examination  to  be  the  vermiform  appendix,  with  two  perfora- 
tions in  it.    The  patient  made  an  excellent  recovery. 

J.  H.  Durkee  of  Jacksonville,  Florida,  has  sent  me,  also  in  a  personal  letter, 
the  case  of  a  man  who  refused  operation  in  a  typical  attack  of  appendicitis. 
After  improving  sufficiently  to  be  up,  he  had  a  recurrence  of  the  disease,  during 
which  an  enema  of  Epsom  salts  was  gi^'en,  resulting  in  an  evacuation 
of  5  oz.  pus,  together  with  the  appendix,  which  was  about 
5.5  in.  long,  and  had  two  perforations,  one  at  the  tip,  and  another  at  a  point 
about  2  in.  from  the  base. 


Fig.  150. — Appendix 
Passed  by  the 
Rectum. 

Flaccid,  gangren- 
ous, numerous  shreds 
on  surface,  remains  of 
outer  coats.  At  lower 
extremity  a  perforat- 
ing concretion  at  a. 
Specimen  from  W.  L. 
Wallace,  of  Syracu.se. 
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An  abscess  forming  in  t  li  e  r  i  g  li  t  iliac  fossa  ni  a  }■ 
open  at  an}'  one  of  a  number  of  points.  The  ski  n 
surface  directly  over  the  iliac  fossa  is  a  spot  where 
spontaneous  discharge  often  occurs,  but  it  may  take  place  at  a  point  as 
remote  as  the  umbilicus.  An  instance  of  evacuation  in  this  locality 
has  been  reported  by  S.  H.  Freind  {Phila.  Med.  Jour.,  July  22, 1899),  in  which 
the  patient,  a  girl  thirteen  years  old,  was  attacked  by  excruciating  pain  in  the 
abdomen,  continuing  with  less  severitj'  for  three  weeks,  at  which  time  there 
was  a  discharge  of  pus  from  the  umbilicus.  At  an  operation,  somewhat  later, 
the  opening  was  found  to  be  associated  with  an  abscess  at  the  base  of  the  ap- 
pendix. Death  followed.  Freind  considered  that  a  patulous  vestige  of  the 
vitello-intestinal  duct  had  afforded  access  to  the  umbilicus  from  an  abscess 
l3'ing  posterior  to  the  appendix. 

J.  B.  Murphy  reports  a  similar  case  {Jour.  Amer.  Med.  Assoc.,  1894,  March 
3-24,  Case  75)  of  a  man,  twenty-eight  years  old,  who  had  a  perforation  of 
the  appendix  with  a  circumscribed  abscess  in  the  region  of  the  umbilicus.  Re- 
moval of  the  appendix  and  drainage  were  followed  by  reco^•ery. 

Abscess  connected  with  the  appendix  discharges 
m  o  s  t  f  r  e  q  u  e  n  1 1  }'  into  the  cecum,  as  exery  surgeon  of  experi- 
ence has  had  occasion  to  observe,  or  it  may  discharge  into  the  ileum. 
(See  Fig.  151.)  Discharge  into  the  r  e  c  t  u  m  is  not  so  common.  Bayard 
Holmes  reported  such  a  case,  and  exhibited  the  postmortem  specimen  of 
an  appendix  attached  to  the  rectum  into  which  it  had  opened  {Obsf.  Gaz., 
1890,  vol.  13,  p.  418).  The  organ  was  obliterated  in  its  middle  portion  and 
contained  a  concretion  on  the  rectal  side  of  the  stricture.  The  right  ureter 
was  enormously  dilated,  apparently  in  consecpience  of  obstruction  by  the 
adherent  appendix  lying  directly  across  it.  When  the  abscess  opens  into  the 
bowel  spontaneously  there  is  sometimes  a  reflux  of  bowel  contents  into  the 
abscess  cavity.  A  case  has  even  been  put  on  record  in  which  fecal 
material  t  r  a  ^'  e  1 1  e  d  in  this  way  up  i  n  t  o  the  right  pie  u  r  a  1 
cavity. 

In  women,  the  abscess  may  discharge  by  the  ^' a  gin  a, 
and  this  is  one  of  the  most  favorable  avenues  for  rapid  eA'acuation. 

Lastly,  the  discharge  may  take  place  b}^  the  bladder,  as  in  Kixg- 
don's  case,  cited  also  in  the  chapter  on  etiology,  where  a  hoy  of  seven  suffered 
from  a  calculus  in  the  bladder  formed  around  a  pin,  which  had  migrated  into 
the  bladder  from  the  vermiform  appendix.  G.  R.  Fowler  of  Brooklyn  furnishes 
me  with  the  case  of  a  man,  sixty-two  years  of  age,  who  had  an  attack  of  "  in- 
flammation of  the  bowels,"  during  which  there  was  a  discharge  of  pus  followed 
by  fecal  matter  through  the  urethra.  A  suprapubic  operation  was  performed 
and  a  calculus  the  size  of  an  English  walnut  removed,  when  a  fistulous  opening 
between  the  bowel  and  the  bladder  was  visible  on  the  right  side,  where  the 
cecum  and  bladder  seemed  to  be  involved  in  a  mass  of  adhesions.    The  ex- 
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istence  of  an  attachment  between  the  appencUx  and  the  bladder  was  only 
presumptive  and  was  not  demonstrated. 

Krogixts  (Processus  Vermiformis,  etc.,  1901,  p.  IGl)  mentions  the  case  of 
a  man,  forty-eight  years  of  age,  who  had  an  enormous  abscess  associated  with 
a  perforated  appendix  pointing  in  the  gluteal  region.    This  was  at 


Fig.  151. — Inflammatory  Residual  Mass  at  the  Tip  of  the  Appendix  Attached  to  the  Ileum  at  a  Dis- 
tance FROM  THE  Valve.  This  Probably  Represents  the  Remains  of  an  Abscess  which  has  Emptied 
and  Drained  at  this  Point. 


first  mistaken  for  a  hernia;  but  operation  showed  a  large  pus  cavity  over  the 
trochanter  major,  and  the  muscles  in  the  gluteal  region  were  full  of  pus. 

Lastly,  an  abscess  ma}^  point  under  the  crural  a  i'  c  h  ,  and  even  as 
low  as  the  popliteal  space. 

The  More  Remote  Effects  of  an  Appendicitis. — The  sequehic  of  an 
appendicitis,  when  the  disease  is  allowed  to  run  its  course  unhindered,  are  not 
always  limited,  unfortunately,  to  the  appendix  itself,  or  to  the  neighboring 
tissues  in  the  iliac  fossa.    Sometimes  the  sudden  perforation  of  the  appendix 
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takes  the  peritoneal  cavity  by  surprise,  before  the  formation  of  an}-  salutary- 
barriers  in  the  way  of  protective  adhesions  designed  to  wall  in  the  infection; 
in  such  a  case  as  this,  or  in  a  sudden  gangrene  of  the  appendix  due  to  vascular 
disturbances,  the  septic  material  is  distributed  throughout  the  peritoneal 
cavity,  and  a  general,  quick!}-  fatal  peritonitis  is  the  result.  The  precise  char- 
acter and  course  of  the  peritonitis  will  depend  on  the  character  and  y-irulence 
of  the  infecting  organism,  the  amount  of  infection,  and  the  rapidity  of  its  dis- 
tribution. In  fulminating  cases,  the  patient  sometimes  dies  before  the  peri- 
toneum has  the  opportunity  to  exhibit  any  well  defined  signs  of  reaction,  such 
as  vascular  congestion,  lymph,  or  suppuration. 

Quite  another  picture  is  presented  b}-  another  form  of  peritonitis  {pro- 
gressive flbri no-purulent  peritonitis  of  Mikulicz)  which  ach'ances  b}-  what  might 
be  cahed  multiple  foci.  The  focus  of  an  infection  is  started  in  the 
right  iliac  fossa;  another  focus  is  then  started  at  some  distance  from  this,  pos- 
sibly among  the  intestines;  a  little  later,  a  third  focus  develops  in  the  left  iliac 
fossa,  or  in  the  left  flank;  while  possibly  still  another  focus  is  found  between 
the  liver  and  the  diaphragm,  the  whole  process  representing  a  t}-pical  jnu'ulent 
peritonitis. 

Even  the  pleural  cavity  is  not  inniiune  in  severe  cases,  when  the  infection 
travels  up  under  the  crura  of  the  diaphragm  and  causes  p  1  e  u  r  i  t  i  s  at 
first  d  r  y,  then  exudative,  and  finally  suppurative  in  character. 
The  right  side  is  most  frequently  affected,  but  the  left  is  not  exempt. 

A  commoner  mode  of  extension  in  empyema  of  the  right  pleura  is  by  per- 
foration of  the  diaphragm,  by  a  suprahepatic  abscess,  which  is  a  part  of  a  pro- 
gressive purulent  peritonitis. 

With  the  picture  of  a  peritonitis,  localized  or  progressive,  goes  that  of  an 
ileus  due  to  hindrance  to  the  movements  of  the  bowels,  or  to  a  kinking 
of  the  bowel  consequent  upon  adhesions,  generally  in  the  neighborhood  of  the 
ileocecal  valve.  The  symptoms  may  become  so  prominent  and  so  urgent  as 
to  mask  the  symptoms  of  the  original  disease. 

Marked  vascular  changes  are  not  infrequentl}-  found  asso- 
ciated with  the  more  aggravated  forms  of  the  disease.  The  appendix  may, 
for  example,  be  densely  adherent  to  the  iliac  a  r  t  e  r  }'  or  to  the  iliac 
vein,  and  from  such  a  contiguity  a  thrombosis  of  the  e  i  n 
extending  down  the  leg  ma}^  result.  A  case  of  adherence  to  the  iliac 
artery  was  reported  by  J.  B.  Poavell  {New  Orleans  Med.  and  Surg.  Jour., 
1854-55,  vol.  11,  p.  468).  A  negro,  thirty  }-ears  of  age,  was  taken  suddenly 
ill  with  intense  pain  in  the  bowels,  which  lasted  for  fifty  hours,  when  he  died. 
The  autopsy  showed  a  high  degree  of  peritonitis  with  large  collections  of  pus 
between  the  intestines.  A  perforation  the  size  of  a  dime  was  found  in  the 
duodenum,  one  inch  below  the  pylorus,  with  eight  large  intestinal  worms  im- 
pacted just  below  it;  both  the  colon  and  cecum  were  distended  with  gas  and 
with  dark  colored  blood.    The  vermiform  appendix,  greatly  enlarged,  and  with 
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its  inner  coats  softened,  was  adherent  to  the  right  iliac  artery.  On  opening 
the  artery  just  below  its  conunencement  a  small  round  perforation  was  found 
communicating  with  the  appendix,  through  which  clots  of  blood  regurgitated. 
There  was  a  deposit  of  lymph  around  the  aperture. 

Venous  thrombosis  is  more  apt  to  occur  in  suppurative 
cases,  such,  for  example,  as  that  reported  by  C.  A.  Freeman  {Canada  Lancet, 
1871-72,  vol.  4,  p.  268).  A  young  man,  nineteen  years  old,  had  a  severe  pain 
in  the  right  iliac  fossa,  in  which  there  was  a  corresponding  area  of  induration. 
The  pain  lasted  for  two  weeks,  at  the  end  of  which  time  about  3  oz.  of  pus 
were  passed  by  the  rectum,  and  immediate  improvement  ensued.  The  tumor, 
however,  returned,  and  became  so  large  that  it  compressed  both  the  rectum 
and  the  bladder,  causing  a  constant  dri])bling  of  urine  and  extreme  difficulty 
in  defecation,  the  latter  function  consuming  about  three  hours,  in  spite  of  the 
regular  use  of  laxatives.  The  abscess  was  excised  and  nearly  a  quart  of  pus 
evacuated,  but  about  ten  days  later  the  patient  experienced  a  severe  throbbing 
in  the  left  femoral  region,  followed  by  a  rapid  tumefaction  of  the  entire  limb. 
The  pain  and  swelling  continued  to  alternate  for  some  time  with  discharge  of 
pus,  when,  at  length,  a  few  small  concretions  were  discharged  and  the  patient 
recovered,  after  being  bed-ridden  four  months. 

An  interesting  case  of  the  same  kind  is  given  by  G.  A.  Browne  (St.  Bar- 
tholomew's Hosp.  Rep.,  1880,  vol.  16,  p.  259)  under  the  title:  "  Perityphilitis 
complicated  luith  thrombosis  of  the  femoral  vein."  A  man,  forty  years  old,  who 
had  suffered  for  years  from  flatulence  and  indigestion  was  seized  with  a  sudden 
pain  in  the  right  iliac  fossa,  which  continued  for  nearly  three  weeks,  when  he 
was  admitted  to  the  hospital  complaining  that  during  the  last  three  or  four 
daj^s  the  pain  had  passed  down  the  front  of  the  right  thigh  and  into  the  calf. 
An  ill-defined  area  of  induration,  giving  a  dull  note  on  percussion,  was  present 
in  the  right  iliac  fossa.  The  site  of  the  femoral  vein  was  occupied  by  a  tender 
cord  filled  with  a  thrombus,  which  extended  into  the  popliteal  space,  and  a 
superficial  vein  lying  over  the  gastrocnemius  muscle,  together  with  the  saphenous 
vein,  were  also  plugged  in  their  entire  extent.  The  patient  was  able  to  leave 
the  hospital,  improved,  in  about  six  weeks. 

Thrombosis  of  the  mesenteric  extending  into  the 
portal  vein  is  fortunately  much  more  rare.  An  early  observation  of 
this  condition  is  that  by  E.  Aufrecht  (Berl.  klin.  Wochensch.,  1869,  Bd.  6, 
p.  308),  under  tlie  title:  Entziindung  des  Processus  Vermiformis;  Perityphilitis, 
Phlebitis  vnd  Thrombose  der  Vejia  mesenterica  magna;  Pylephlebitis."  A 
young  man,  nineteen  years  old,  was  suddenly  attacked  by  abdominal  pain, 
most  marked  in  the  epigastric  region,  and  accompanied  by  chills  and  vomiting. 
His  illness  lasted  for  two  weeks,  during  which  he  suffered  from  diarrhea,  irregular 
chills,  and  pain  in  the  ileocecal  and  epigastric  regions  extending  upward  into 
the  right  shoulder.  A  slight  icterus  was  perceptible  in  the  conjunctiva.  Death 
took  place  on  the  fifteenth  day.    The  autopsy  showed  that  the  vermiform 
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appendix  was  perforated  in  three  places,  through  one  of  which  its  canal  com- 
municated with  one  of  several  abscesses  situated  between  the  ascending  colon 
and  the  abdominal  wall.  Two  more  abscesses  were  found,  one  under  the  cecum 
extending  into  the  true  pelvis,  and  another  the  size  of  a  walnut  in  the  subcecal 
fossa.  Into  the  latter  opened  the  largest  branch  of  the  superior  vein,  which 
was  the  size  of  a  crow  quill  and  perforated  at  many  places,  from  which  issued 
a  purulent  fluid.  Its  inner  wall  was  covered  with  thick,  }-ellowish,  caseous 
masses.  The  same  condition  existed  uninterruptedly  through  the  superior 
mesenteric  vein  into  the  vena  porta,  and  at  the  entrance  of  the  latter  into 
the  hilum  of  the  liver  there  Avas  a  purulent  mass  similar  to  that  found  in  the 
branch  of  the  superior  mesenteric  vein.  In  the  left  branch  of  the  portal  vein 
there  was  a  strong  fibrinous  exudate. 

An  abscess  of  the  kidney  came  under  my  own  observation  in 
a  woman  upon  whom  I  operated  for  J.  C.  McCoy,  of  Patterson,  New  Jersey. 
The  patient  had  a  large  fibroid  tumor,  and  quite  independent  of  this,  an  ap- 
pendix adherent  to  the  ureter  below  the  pehic  brim;  in  consequence  of  this 
attachment  she  had  an  accumulation  of  pus  in  the  right  renal  pelvis,  for  which 
the  kidney  was  removed  at  a  later  date. 

A  case  of  general  sero  - purulent  peritonitis,  with  intense 
inflammation  and  swelling  of  the  appendix,  without  apparent  perforation  or 
adhesion,  and  ending  fatally,  is  given  by  A.  B.  Anderson  of  Pawnee  City, 
Nebraska  (West.  Med.  Rev.,  Nov.  15,  1902). 

Embolism  in  the  lung  following  a  thrombosis  in  any  of  the 
vessels  communicating  with  the  vena  cava  occurs  when  the  thrombus  becomes 
detached  and,  traversing  the  right  heart,  passes  out  into  the  lung  to  plug  one 
of  the  branches  of  the  pulmonary  artery.  When  the  embolus  is  a  small  one, 
the  patient  may  complain  only  of  a  transient  pain  in  the  side,  more  or  less 
severe  and  stitch-like  in  character;  and  doubtless  many  cases,  being  of  this 
kind,  escape  observation.  An  embolus  causing  death  in  a  case  of  an  appendi- 
citis whose  course  was  uninfluenced  by  an  operation,  is  shown  in  the  following 
case,  reported  by  M'Gregor'  (Glasgoio  Med.  Jour.,  Feb.,  1869,  p.  279).  The 
patient,  a  woman,  had  noticed  a  tumor  in  the  right  iliac  fossa  for  two  months, 
which  increased  in  size  and  became  fluctuating.  The  fluid  was  about  to  be 
evacuated  when  sudden  severe  chest  symptoms  supervened,  with  dulness  in 
the  lower  lobe  of  the  right  lung  and  absence  of  the  respiratory  murmur.  The 
physical  signs  gradually  extended  upward,  the  breath  and  sputum  became 
fetid,  and  death  took  place  twenty-six  days  after  admission  to  tlie  hospital. 
The  autopsy  revealed  a  perityphlitic  abscess  containing  ])us  and  fluid  feces, 
with  a  perforated  appendix.  On  opening  the  chest  the  right  pulmonary  artery 
was  found  completely  plugged  with  a  firm  fibrinous  clot  extending  into  most 
of  the  ramifications  in  the  lower  lobe,  while  the  lung  was  completely  gangrenous. 

Embolism  of  the  arteries  of  the  appendix  has  been 
observed  by  J.  M.  T.  Finney,  in  a  case  where  the  appendix  was  gangrenous 
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and  the  artery  to  it  completely  plugged.  After  operation  a  branch  of  the 
mesenteric  artery  became  occluded,  and  later  on  an  embolus  appeared  in  the 
artery  supplying  one  of  the  upper  extremities.  An  unusual  case  of  this  kind 
has  been  reported  by  A.  Scheibenzuber  of  Dayton,  Ohio  (Ohio  Med.  and 
Surg.  Jour.,  1877,  N.  S.,  vol.  2,  p.  259)  under  the  title:  "Case  o/  perityphlitis, 
embolism  of  the  left  anterior  tibial  artery,  gangrene,  amputatio7i,  recovery."  A 
woman,  thirty-five  years  old,  robust,  fat,  and  in  good  health  was  taken  ill 
with  symptoms  of  "inflammation  of  the  bowels."  The  physician,  who  saw 
her  on  the  following  day,  found  tympany  and  pain  in  the  right  iliac  fossa,  with 
a  temperature  of  102°  F.  and  a  pulse  of  120.  There  was  general  prostration 
and  some  delirium.  A  diagnosis  of  perityphilitis  was  made,  and  eight  days 
after  the  onset  of  the  illness,  numbness  was  observed  in  both  lower  extremities ; 
ten  days  later  several  patches  of  a  brown  color,  about  3  cm.  in  diameter, 
made  their  appearance  on  the  right  leg,  but  disappeared  in  a  few  days;  the 
left  leg  then  became  discolored  below  the  middle  and  was  insensible  to  the 
touch,  although  there  was  a  sensation  of  burning  heat  in  it.  Three  days  Is.ter 
still,  and  twenty-one  daj^s  from  the  onset  of  the  attack,  a  line  of  demarcation 
was  fully  developed,  and  it  was  necessarj^  to  amputate  the  gangrenous  limb  in 
the  upper  third.  The  arteries  were  unusually  small,  and  in  the  anterior  tibial 
there  was  an  embolus,  below  which  the  leg  was  mummified.  The  wound  was 
almost  entirely  healed  in  three  weeks,  although  part  of  the  flaps  sloughed. 

Abscess  in  the  liver  may  be  the  result  of  a  general  infection 
arising  from  a  pyemic  process,  in  which  the  pyogenic  organisms,  in  the  form  of 
minute  emboli,  are  lodged  in  the  liver,  as  they  might  be  in  the  lungs, 
the  brain,  the  muscles,  the  kidneys,  or  other  organs.  Such  cases  are  rare,  as 
are  also  those  of  invasion  by  the  minuter  biliary  channels.  The  commoner 
mode  of  invasion  is  by  the  mesenteric  and  portal  system  of  veins  forming  a 
pylephlebitis  from  which  foci  are  distributed  through  the  liver.  A  liver 
abscess  lodged  between  the  liver  and  the  diaphragm 
does  not  belong  in  the  same  category  as  those  already  referred  to,  being  in 
reality  extra -  hepatic  and  sub  - diaphragmatic.  Such  ab- 
scesses belong  for  the  most  part  to  the  group  of  progressive  purulent  peri- 
tonitides.  They  are  among  the  most  obscure  and  most  dreaded  of  all  the 
intra-abdominal  suppurations,  and  usually  attain  considerable  size  before  they 
are  discovered.  They  may  terminate  by  perforation  of  the  diaphragm  resulting 
in  a  suppurative  pleuritis,  or  by  perforation  of  a  bronchus. 
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THE  VERMIFORM  APPENDIX  AT  AUTOPSY. 

ACUTE  APPENDICITIS.    CHRONIC  ADHESIVE  APPENDICITIS.    CHRONIC  OBLIT- 
ERATIVE  APPENDICITIS.    CYSTS  OF  THE  APPENDIX.  CONDITION 
OF  APPENDIX  IN  DISEASES  OF  OTHER  VISCERA. 

Introductory. — In  the  present  state  of  surgery,  the  best  opportunities  for 
studying  the  gross  pathologic  anatomy  of  the  vermiform  appendix  are  in 
the  hands  of  the  surgeon,  for  it  is  he  who  sees  the  organ  in  aU  stages  of  disease, 
with  its  arterial  and  venous  circulation  still  active,  and  with  its  relations  to 
surrounding  structures  undisturbed  hy  manipulation.  The  minute  pathologic 
anatomy  of  the  appendix,  on  the  contrary,  is  best  investigated  by  the  patholo- 
gist. For  the  latter  purpose  the  most  suitable  material  is  that  supplied  by 
the  operating  room,  since  specimens  thus  obtained  are  in  the  most  favorable 
condition  for  the  technical  procedures  necessary  to  the  demonstration  of  the 
cellular  structures  and  the  changes  taking  place  in  them.  It  is  the  autopsy 
table,  on  the  other  hand,  which  furnishes  the  best  material  for  studying  the 
more  general  effects  produced  by  diseased  conditions  of  the  appendix  upon 
other  organs  and  structures  of  the  body,  or,  conversely,  the  effects  of  disease  in 
other  organs  upon  the  appendix  itself,  thus  furnishing  a  comparison  ^^■ith  other 
fatal  processes,  or  with  the  remote  consequences  traceable  to  lesions  of  the 
appendix.  In  the  dead-house,  only  "end  jyrocesses,"  as  a  rule,  are  met  with^ 
and  the  preceding  steps  in  the  production  of  such  processes  can,  in  most  cases, 
be  only  inferred.  An  adequate  understanding  of  postmortem  appearances, 
however,  must  depend  in  every  case  upon  a  knowledge  of  both  gross  and  minute 
pathological  anatomy,  not  only  as  seen  by  the  surgeon  while  operating,  but  also 
as  observed  by  the  pathologist  while  studying  the  material  furnished  by  opera- 
tion. 

ACUTE  APPENDICITIS. 

Frequency  . — The  frequency  of  acute  appendicitis  as  represented  in  the 
records  of  4028  autopsies  taken  from  three  different  sources  is  as  follows : 

The  Boston  City  Hospital,  Boston,  Mass.,  Januarv  1,  1896,  to  August 
14,  1902  "  1890 

The  Johns  Hopkins  Hospital,  Baltimore,  Md.,  Mav  28, 1889,  to  August 
13,  1902   ^  1978 

The  Rhode  Island  Hospital,  Providence,  R.  I.,  Julv  1,  1900,  to  Julv  1, 
1902   160 
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Out  of  these  4028  autopsies,  there  were  86  cases,  or  2.10  per  cent.,  in  which 
death  was  due,  directly  or  indirectly,  to  acute  inflammatory  disease  of  the  vermi- 
form appendix.  Nothnagel,  in  44,940  autopsies  at  the  Wiener  allgemeines 
Krankenhaus,  between  1870  and  1896,  found  148  cases  of  appendicitis,  or  0.3 
per  cent. ;  while  Einhorn,  in  18,000  autopsies  at  Munich,  between  1854  and 
1889,  found  100,  or  0.5  per  cent.  As  the  figures  from  these  two  foreign  sources 
do  not  differ  greatly,  and  as  they  are  taken  from  larger  numbers  of  postmortem 
examinations  than  those  of  our  own  country,  they  probably  represent  the 
exact  proportion  of  deaths  from  appendicitis  more  nearly  than  ours  do.  That 
our  ratio  is  so  much  higher  may,  perhaps,  be  explained  by  the  fact  that  our 
statistics  cover  a  more  recent  period  of  time,  during  which  interest  in  the  sub- 
ject has  greatly  increased,  and  therefore  more  effort  is  made  to  obtain  autopsies 
in  such  cases  than  formerly.  However,  during  the  decade  between  1891  and 
1901  there  have  been  treated  in  the  Boston  City  Hospital  69,115  patients,  of 
which  number  8043  died,  and  of  these  deaths,  179,  or  2.22  per  cent.,  were 
due  to  appendicitis,  a  ratio  agreeing  very  closely  with  those  first  cited. 

Sex. — Out  of  our  86  cases,  57,  or  66.2  per  cent.,  were  males,  and  29,  or 
33.7  per  cent.,  were  females.  These  figures  coincide  with  the  generally  accepted 
opinion  that  appendicitis  is  more  common  in  men  than  in  women;  it  is  contrary, 
however,  to  the  view  expressed  by  Einhorn,  by  Ochsner,  and  by  others. 

Age  . — Our  statistics  in  regard  to  age  are  as  follows : 


1  to  10  vears 
10  "  20  ^  " 
20  "  30  " 
30  "  40  " 


6  cases. 
19  " 
18  " 
11  " 


40  to  50  vears 
50  "  60  ^  " 
60  "  70  " 
70  "  80  " 


12  cases. 
8  " 
2  " 
1  case. 


It  will  be  seen  that  48  per  cent,  of  our  cases  occurred  in  the  second  and 
third  decades  of  life,  and  that  here  also  our  results  agree  with  the  commonl}^ 
received  opinion  that  inflammation  of  the  appendix  is  most  common  in  young 
adults. 

Treatment . — Celiotomy  had  been  performed  in  57  out  of  our  86  cases ; 
in  29  there  had  been  no  operation.  In  some  of  the  cases  in  which  no  operation 
had  been  performed,  the  diagnosis  was  clear,  but  the  condition  of  the  patient 
did  not  justify  operation;  in  others,  disease  in  the  appendix  was  first  discovered 
at  the  autopsy,  the  symptoms  of  it  having  been  absent,  insignificant,  or  masked 
by  pathologic  conditions  elsewhere. 

Condition  of  Appendix  . — Inasmuch  as  many  of  our  cases  had  been 
the  subject  of  operation,  the  material  was  not  always  that  best  suited  for  study- 
ing the  lesions  of  the  appendix.  In  35  of  the  cases,  the  appendix  had  been 
completely  removed,  leaving  only  a  short  stump,  which  in  some  instances  was 
entirely  healed,  but  in  others  showed  no  evidence  of  healing,  the  ligature  having 
disappeared  and  an  opening  into  the  cecum  presenting,  through  which  the 
intestinal  contents  could  be  squeezed.    In  5  cases,  only  part  of  the  appendix 
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had  been  removed.  In  15,  the  abscess  cavity,  or  else  the  general  peritoneum, 
had  been  drained,  without  disturbing  the  appendix.  In  29  cases  there  was 
acute  gangrenous  appendicitis  with  single  or  multiple  perforations.  In  2  of 
these,  a  gangrenous  appendix  had  entirely  sloughed  awa}'  from  the  cecum.  In 
2,  the  remaining  proximal  portion  of  the  appendix,  part  of  which  had  been 
removed  at  operation,  showed  a  perforation.  Among  the  cases  of  perforation 
there  were  2  of  special  interest,  one  being  associated  with  typhoid  ulceration 
of  the  intestine,  the  other  with  amoebic  ulceration.  In  7  cases  there  was  an 
acute  appendicitis  without  perforation,  and  in  2  there  was  a  fibrinous  exuda- 
tion about  the  appendix,  without  any  marked  lesion  of  the  organ  itself. 

PERITONEUM. 

The  visceral  and  parietal  peritoneum  showed  an  inflammatory  exudation 
in  54  out  of  the  86  cases.  Of  these  54  cases,  38  had  been  operated  upon,  16 
had  not.  The  character  of  the  exudation  varied  greatly.  In  some  cases,  the 
serosa  of  the  intestines  showed  nothing  more  than  the  slightest  film  of  fibrin, 
Avith  a  corresponding  loss  of  the  normal  sheen  of  serous  surfaces;  in  others, 
there  was  an  abundant  exudate  of  yellowish,  friable  fibrin,  gluing  together 
adjacent  intestinal  loops,  and  forming  imperfectly  walled-off  pockets  filled  with 
creamy  pus.  Between  these  two  extremes,  all  forms  of  exudation  were  present, 
and  the  resulting  condition  varied  in  accordance  with  the  proportions  in  which 
each  of  the  component  parts  of  the  simple  inflammatory  exudation  occurred. 
The  cases  may  be  divided  as  follows : 


Operated  upon. 

Not  Opehated  upon. 

Tot.\l. 

Acute  fibrinous  peritonitis  

15  cases 

2  cases 

17  cases 

"     sero-fibrinous  peritonitis.  .  . 

.    7  " 

1  case 

8  " 

"    fibrino-purulent  peritonitis. 

13  " 

9  cases 

22  " 

"     purulent  peritonitis  

3  " 

4  " 

7  " 

38  " 

16  " 

54  " 

In  25  cases  inspection  of  the  abdominal  cavity  at  the  time  of  the  autopsy  revealed 
no  signs  of  any  tendency  toward  limitation  of  the  inflammatory  process  to  the 
immediate  vicinity  of  the  appendix,  nor  was  there  an3^thing  pointing  to  a  pre- 
vious abscess  in  the  region  of  it.  In  29  cases  it  was  evident  that  there  had,  at 
first,  been  a  localizing  process  resulting  in  an  abscess,  either  completeh^  or 
incompletely  walled  off,  and  that  subsequently  a  leakage  had  taken  place  from 
this  abscess,  causing  infection  of  the  peritoneal  cavity  and,  finally,  a  general 
peritonitis. 

Operated  upon.    Not  Operated  upon.  Total. 
General  peritonitis  without  peri-appen- 

dical  abscess  16  cases 

General  peritonitis  with  peri-appendical 

abscess  22  " 

38  " 


9  cases  25  cases 

7     "  29  " 

16     "  54  " 


PERI-APPENDICAL  AND  PELVIC  ABSCESS. 
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Peri=appendical  Abscess. — A  walled-off  cavity  filled  Avith  pus,  or 
drained  and  lined  by  fibrin  or  granulation  tissue,  was  found  in  connection  with 
the  appendix  in  47  out  of  the  86  cases.  Of  these  47  cases,  leakage  with  general 
peritonitis  had  occurred  in  29. 

Operated  upon.    Not  Upehated  upon.  Total. 

Peri-appendical  abscess  with  general 

peritonitis   22  cases  7  cases  29  cases 

Peri-appendical  abscess  without  gen- 
eral peritonitis  13     "  5    "  18  " 

35     "  12    "  47  " 

The  situation  of  the  abscess,  in  a  large  proportion  of  cases,  was,  naturally,  the 
right  iiiac  fossa.  The  pelvis  was  next  in  frequency.  Abscesses  occurred  also 
in  other  situations,  but  there  was  no  great  variety  of  them.  The  more  common 
situations  are  tabulated  here : 


In  right  iliac  fossa  below  cecum   27  cases 

In  right  iliac  fossa  behind  cecum   6  " 

In  right  lumbar  reigon   3  " 

In  pelvis   10  " 

In  mid-line  just  above  pelvic  brim   1  case 


47  cases. 

The  size  of  the  abscess  varied  from  a  cavity  2.5  cm.  in  diameter  to  one  filling 
the  entire  pelvic  space  and  containing  a  large  amount  of  pus.  The  walls  of 
the  abscess  cavity  were  formed  by  the  cohesion  of  neighboring  viscera  and 
portions  of  the  parietes.  The  viscera  commonly  involved  were  the  cecum, 
loops  of  small  intestine,  the  bladder,  the  rectum,  and  in  the  female,  the  uterus 
and  the  broad  ligament. 

Pelvic  Abscess. — The  condition  of  the  pelvis  deserves  some  attention 
owing  to  the  comparative  frequency  of  abscess  formation  in  this  locality,  and 
the  difficulty  in  securing  adequate  drainage  for  pus  collected  in  this  dependent 
part  of  the  abdominal  cavity.  In  our  86  cases  of  acute  appendicitis,  25  showed 
involvement  of  the  pelvis.  In  some  of  these  there  was  a  definitely  walled-off 
abscess,  completely  separated  from  the  general  peritoneal  cavity;  in  some, 
again,  the  separation  was  only  partial;  in  others,  the  pelvis  showed  merely  a 
collection  of  pus  in  no  way  separated  from  the  general  cavity;  while  in  others 
still,  the  participation  of  the  peh'is  was  manifested  only  by  a  more  marked 
deposit  of  fibrin.  In  many  of  the  cases  Avhich  had  been  operated  upon,  gauze 
drains  had  been  introduced  between  the  wound  and  the  pelvis ;  and  in  these, 
there  was  evidence  of  a  partial  or  complete  drainage  of  a  former  abscess.  Of 
these  25  cases,  as  has  already  been  seen,  10  were  peri-appendical  abscesses. 
In  the  remaining  15  the  appendix  did  not  enter  into  the  pelvis  and  in  many  of 
them  it  was  remote  from  the  pelvic  brim.    In  this  latter  group  of  cases,  the 
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surgeon,  having  found  the  appendix  and  treated  it,  is  likely  to  overlook  the 
pelvic  condition  and  leave  an  abscess  cavity  undrained,  to  remain  a  source  of 
septic  absorption,  or,  by  leakage,  to  produce  a  general  peritonitis. 

Subphrenic  Abscess. — Since  the  classical  publication  of  v.  Leyden  in 
1880,  much  interest  has  attached  to  subphrenic  abscesses  in  their  -various  forms. 
They  may  occur  in  either  subphrenic  space ;  if  in  the  right,  they  will  be  bomided 
above  by  the  diaphragm,  below  by  the  liver,  to  the  left  by  the  suspensory  liga- 
ment of  the  liver  {Ligamentum  suspensorium  hepatis),  and  by  the  abdominal 
parietes;  if  they  occupy  the  left  subphrenic  space,  to  these  boundaries  will  be 
added  below  the  stomach  and  spleen,  this  space  not  being  so  sharply  circum- 
scribed as  the  right.  Between  the  two,  the  suspensory  ligament  of  the  liver 
forms  a  barrier  which,  as  a  rule,  prevents  the  abscess  from  being  bilateral. 
The  ligament  may,  however,  be  eroded  and  the  process  extend  from  one  side 
to  the  other.  In  exceptional  instances  the  extension  has  ad^'anced  from  one 
side  to  the  other  behind  the  liver,  in  front  of  the  vertebral  colunm,  or,  again, 
abscesses  have  originated  simultaneously  on  both  sides,  so  that  the  entire  sub- 
phrenic space  is  occupied  by  purulent  material,  but  separated  by  the  intact 
suspensory  ligament. 

The  origin  of  these  abscesses  varies  greatly:  those  on  the  right  side  are 
more  commonly  clue  to  a  direct  extension  of  an  inflammatory  process,  proceed- 
ing from  the  liver,  from  appendical  and  peri-appendical  lesions,  from  perforation 
of  the  duodenum,  and,  more  rarely,  from  perforation  of  the  stomach;  on  the  left 
side,  perforation  of  the  stomach  is  the  most  frequent  cause.  Of  the  total  number 
of  cases,  the  cause,  according  to  Nothnagel,  lies  oftenest,  perhaps,  in  a  round 
ulcer  of  the  stomach.  Other  etiological  factors  are  inflammator}'  conditions 
of  the  kidneys,  gall  bladder  and  ducts,  echinococcus  of  the  liver,  and  the  ex- 
tension of  an  inflaramator}^  process  from  the  thoracic  wall  or  contents.  These 
abscesses  may  contain  only  purulent  material  (abscessus  siibphrenicus)  or  puru- 
lent material  mixed  with  gas  (pyopneumothorax  subphrenicus  of  v.  Leyden). 
The  gas  comes  either  from  perforation  of  some  air-containing  viscus,  or  is  pro- 
duced in  situ  by  the  bacterial  flora  present,  either  the  bacillus  aero- 
genes  c  a  p  s  u  1  a  t  u  s  (Welch)  or  some  one  of  the  bacillus  coli 
communis  group.  This  last  form  may  occur  as  a  complication  of  appen- 
dicitis, as  in  a  case  reported  by  Umber.  These  two  forms  are  often  separated, 
since  the  latter  presents  a  distinct  clinical  picture,  although  etiologically  antl 
anatomically  they  are  the  same. 

Subphrenic  abscess  is  not  frequent.  Maydl  collected  179  cases  from  litera- 
ture, and  Lang  173,  to  which  he  added  3  new  ones.  Yet,  if  we  consider  the 
frequency  with  which  subphrenic  abscess  follows  appendicitis,  it  would  seem 
to  be  a  more  common  affection  than  these  figures  indicate.  Among  410  autop- 
sies occurring  during  the  past  two  years  at  the  Boston  City  Hospital,  6  cases  of 
subphrenic  abscess,  exclusi^'e  of  those  following  appendicitis,  have  been  found. 
Of  these,  3  were  right,  and  3  were  left  sided.    Those  on  the  right  side  followed 
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a  perforated  gastric  ulcer,  acute  suppurative  cholecystitis,  and  typhoid  fever 
respectively^ ;  those  on  the  left  side  were  the  result  of  pyothorax,  cholelithiasis 
with  suppurative  cholangitis,  but  no  liver  abscess,  and  acute  hemorrhagic  pan- 
creatitis.   In  2  of  the  6  cases,  the  diaphragm  showed  gross  perforation. 

Of  Maydl's  179  cases  of  subphrenic  abscess,  23  were  secondary  to  appen- 
dicitis. Lang,  out  of  176  cases  of  right-sided  subphrenic  abscess,  found  20  due 
to  appendicitis.  Sachs  in  1895  reported  41  cases  in  which  he  included  25  of 
Maydl's,  although  2  of  these  should  have  been  excluded,  because  their  primary 
source  lay  in  a  perforation  of  the  cecum  b}''  a  foreign  body.  AVeber,  in  1900, 
reported  9  cases  of  subphrenic  abscess  out  of  600  cases  of  appendicitis  operated 
upon  by  SoNNENBURG ;  of  these  600  cases,  350  had  a  peri-appendical  abscess, 
so  that  the  9  cases  of  subphrenic  abscess  form  2.5  per  cent,  of  the  abscess  cases. 
In  a  later  paper,  Weber  has  added  5  cases  from  Sonnenburg's  clinic.  Els- 
berg  reports  2  cases  of  subphrenic  abscess  (upon  which  he  operated)  out  of  91 
cases  of  appendicitis,  and  he  has  collected  71  cases  complicating  appendicitis, 
making,  with  his  own  2,  a  total  of  73  cases.  Moreover,  he  excluded  a  number  of 
cases,  because  the  reports  were  meagre  or  incomplete.  Since  the  date  of  his 
article,  single  cases  of  subphrenic  abscess  have  been  reported  by  Robinson 
(1889),  Cayley  (1900),  Blake  (1901),  Gaston  (1901),  Dale  (1901),  and  others. 

As  Weber  found  2^  per  cent,  of  subphrenic  abscesses  out  of  350  cases  operated 
on,  and  Elsberg  2  cases  in  91  consecutive  appendicitis  operations,  and  as  we 
ourselves  have  found  an  inflammatory  condition  of  the  subphrenic  region  fre- 
quently present  at  autopsies,  we  think  it  a  justifiable  conclusion  that  sub- 
phrenic abscess  is  not  a  very  unusual  complication  of  appendicitis ;  the  cases  of 
it,  however,  have  not,  as  a  rule,  been  reported. 

In  our  series  of  86  cases  of  appendicitis,  the  subphrenic  region  was  affected 
in  7,  or  8.13  per  cent.,  although  not  each  one  of  these  cases  was  a  subphrenic 
abscess  in  the  strict  sense  of  the  word.  As  these  cases  present  a  number  of 
differences,  as  well  as  several  points  of  interest,  the  autopsy  protocols  will  be 
given  in  some  detail. 

I.— B.  C.  H.    98.217.    ,1.  H.,  male,  age  twenty-six. 

Anatomical  Diagnosis  . — Scar  of  former  appendix  operation ;  acute 
fibrinous  general  peritonitis;  chronic  adhesive  localized  peritonitis;  retrocecal,  peri- 
splenic, and  subphrenic  abscesses;  right  pyothorax;  acute  sero-fibrinous  pleuritis, 
left  side;  complete  atelectasis,  right  lung;  partial  atelectasis,  left  lung;  acute  bron- 
chitis; acute  purulent  mediastinitis ;  volvulus  of  small  intestine;  thrombosis  of 
vessels  of  liver.    Cloudy  swelling  of  kidneys. 

Tn  the  right  groin  is  a  scar  4^  cm.  in  length,  running  parallel  to  Poupart's  liga- 
ment, dark  blue  in  color  and  slightly  depressed  below  the  surrounding  skin  (opera- 
tion six  months  ago  for  appendicitis). 

Peritoneal  Cavity  . — On  opening  the  abdomen  the  coils  of  the  small 
intestine  are  greatly  distended,  hyperemic,  and  covered  with  thin  flakes  of  fibrin. 
The  coils  of  intestine  are  united  by  easily  broken,  fibrinous  adhesions.    In  the  region 
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of  the  appendix  and  cecum  are  numerous  firm,  fibrous  adhesions,  in  the  meshes  of 
which  the  appendix,  with  an  obliterated  lumen,  is  found.  The  diameter  of  the 
appendix  is  much  decreased.  Posterior  to  the  cecum  is  found  an  abscess  cavity 
containing  a  considerable  amount  of  thick,  creamy  pus.  The  spleen  is  walled 
off  from  the  general  cavity  by  firm  adhesions,  and  lies  in  a  mass  of  the  same  thick 
creamy  pus.  This  pus  is  very  adherent  to  the  capsule  of  the  spleen  and  is  only 
scraped  off  with  some  difficulty.  The  right  lobe  of  the  liver  is  bound  to  the  dia- 
phragm by  recent  adhesions.  On  separating  these,  there  is  found  to  be  a  layer  of 
the  same  thick  creamy  pus  lying  between  the  liver  and  the  diaphragm  on  the  right 
side.  Immediately  oA^er  the  left  lobe  of  the  liver  there  are  fresh  adhesions,  but  no 
pus.  On  examining  the  small  intestine,  120  cm.  above  the  ileocecal  valve,  a  com- 
plete twist  of  the  bowel  is  found.  All  of  the  small  intestine  below  this  point 
as  well  as  the  large  intestine  is  collapsed. 

Pleural  Cavities  . — The  right  pleural  cavity  contains  1800  cc.  of  thick 
creamy  pus.  The  pleura  is  thickened,  and  covered  with  soft,  yellowish,  fibrin  flakes. 
The  left  pleural  cavity  contains  800  cc.  of  a  dark  reddish  fluid  in  which  are  numerous 
large  flakes  of  fibrin.  The  fluid  here  is  not  purulent.  The  parietal  pleura  is  also 
adherent,  and  shows  the  same  appearance  as  the  right;  in  addition  there  are  numer- 
ous small  hemorrhages  beneath  it. 

Lung  . — Right  lung  is  flattened  against  the  spinal  column,  and  completely 
atelectatic.  Left  lung  atelectatic  along  the  back  of  the  upper  and  middle  lobes, 
but  the  inner  and  anterior  portions  of  the  lung  still  contain  air.  Bronchial  glands 
enlarged  and  pigmented. 

Diaphragm  . — Both  sides  covered  with  an  exudate  of  fibrin.  No  perfora- 
tion. 

Spleen. — Weight  140  gms.,  capsule  thickened  and  covered  with  thick  pus; 
on  section,  of  a  uniform  bright  red  color;  Malpighian  bodies  not  prominent;  pulp 
not  increased. 

Liver  . — ^Weight  1720  gms.  (see  p.  228). 

Cultures  . — Heart's  blood — S  treptococcus  pyogenes.  Spleen — 
Streptococcus  pyogenes,  micrococcus  lanceolatus,  and 
bacillus  coli  communis.  Kidney — Sterile.  Right  pleural  cavity — 
Streptococcus  pyogenes,  micrococcus  lanceolatus.  Sub- 
phrenic abscess — S  treptococcus   pyogenes  in  almost  pure  culture. 

Microscopic  Examination  . — Lung — Well  marked  organization  is 
taking  place  along  the  pleural  surface.  The  granulation  tissue  consists  chiefly  of 
thin-walled,  widely  dilated  capillaries.  Lung  tissue  more  or  less  compressed. 
Blood-vessels  injected.  Spleen — Organization  is  taking  place  along  the  surface. 
Blood-vessels  not  so  numerous  as  on  pleural  surface.  Infiltration  with  lymphoid 
and  i^lasma  cells  is  greater. 

II.— B.  C.  H.    00.115.    E.  A.,  female,  age  thirty-three. 

Anatomical  Diagnosis  . — Peri-appendical,  pelvic,  and  subphrenic  ab- 
scesses; chronic  localized  adhesive  peritonitis;  acute  fibrino-purulent  pleuritis, 
right  side;  atelectasis,  right  lung;  operation  wounds. 

In  the  right  iliac  region  there  is  a  healed  scar  7  cm.  long,  and  external  to  this 
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scar  there  is  an  incision  7  cm.  long,  entering  the  peritoneal  cavity  at  the  right  side  of 
the  cecum,  through  which  a  gauze  drain  passes  to  the  region  of  the  appendix. 

Peritoneal  Cavity  . — The  surface  of  the  general  peritoneum  is  smooth, 
glistening,  and  dry.  The  region  of  the  appendix  and  the  end  of  the  cecum  are 
surrounded  by  slight  adhesions  and  bloody  diffluent  material.  The  point  of  origin 
of  the  appendix  is  difficult  to  find,  and  its  stump  is  apparently  perfectly  healed. 
The  pelvis  is  walled  off  by  rather  strong  adhesions,  involving  the  omentum,  the 
small  intestine,  the  sigmoid  flexure,  and  the  apex  of  the  bladder.  On  separating 
these  adhesions  the  pelvis  is  found  filled  with  dirty  pus-like  material.  No  direct 
connection  between  this  and  the  condition  about  the  appendix  can  be  made  out. 
Between  the  diaphragm  and  the  right  lobe  of  the  liver  there  is  a  small  collection  of 
dirty  pus-like  material,  which  connnuuicates  with  the  exterior  by  means  of  a  wound 
passing  through  the  base  of  the  right  pleural  cavity. 

Pleural  Cavities  . — The  left  pleural  cavity  is  normal,  and  also  the 
anterior  part  of  the  right  pleural  cavity.  The  lateral  and  posterior  parts  of  the 
right  cavity,  from  base  to  apex,  and  the  right  half  of  the  base  are  walled  off  by 
rather  firm,  fibrinous  adhesions,  and  filled  with  700  cc.  of  fibrino-purulent  exudate. 
The  pleural  walls  are  here  covered  by  thick  layers  of  fibrin.  This  cavity  communi- 
cates with  the  exterior  by  the  incision  before  mentioned. 

Lung  s. — The  left  lung  is  pink,  downy,  and  normal  in  appearance.  The  right 
lung  is  normal  in  the  posterior  and  apical  portions,  but  in  the  other  parts  it  is  covered 
with  fibrinous  exudate.  Its  tissue  is  soft  and  spleen-like  in  character,  and  a  bit 
of  it  sinks  in  water. 

Spleen . — Weight  100  grams.  Purplish  in  color  and  somewhat  reduced  in 
consistency. 

Culture  s. — Heart,  spleen,  liver,  kidneys,  lungs,  i^leurse,  and  peritoneum — 
Bacillus  c  0  1  i  communis. 

Microscopic  Examination . — Liver — Shows  marked  central  cirrhosis 
with  increase  of  tissue  around  central  vein,  obliteration  of  capillaries  and  diffuse 
hemorrhage.  Lung — Completely  collapsed  and  atelectatic.  Its  pleural  surface 
shows  organization  of  a  fibrinous  exudation. 

III.— B.  C.  H.    01.110.    H.  B.,  male,  age  thirty-five. 

Anatomical  Diagnosis . — Operation  woimds ;  removal  of  appendix ; 
acute  fibrinous  general  peritonitis;  mesenteric  and  portal  pyophlebitis ;  multiple 
abscesses  of  liver;  acute  splenic  tumor;  parenchymatous  nephritis. 

The  skin  is  generally  slightly  icteric,  and  the  conjunctivae  are  distinctly  yellow. 
In  the  median  line  is  an  incision  through  the  abdominal  wall,  8  cm.  in  length,  begin- 
ning 1  cm.  above  the  umbilicus  and  extending  to  within  3  cm.  of  the  xyphoid  car- 
tilage. In  the  right  lower  quadrant  of  the  abdomen  is  an  "appendix"  incision 
4  cm.  in  length.    Both  wounds  are  closed  by  sutures. 

Peritoneal  Cavit  y. — The  peritoneal  surface  is  lustreless.  All  the  coils 
of  bowel  are  slightly  adherent  by  easily  broken  fibrinous  shreds.  In  the  cavity  of 
the  pelvis  is  a  small  amount  of  sero-sanguineous  fluid.  In  the  region  of  the  appendix 
the  stump  only  is  found,  and  on  pressure  nothing  escapes  from  the  cecum.  Bounded 
by  the  spleen,  the  stomach,  the  left  side  of  the  diaphragm,  the  liver,  and  the  posterior 
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wall  of  the  peritoneal  cavity  is  an  abscess,  containing  offensive,  yellowish,  semi-fluid, 
purulent  material.  Its  wall  is  everywhere  covered  by  a  fibrinous  membrane,  about 
1  cm.  in  thickness,  which  is  readily  detached.  Smears  from  pus  in  the  subphrenic 
abscess  show  flattened  streptococci.  Mesenteric  tymjDh  nodes,  all  somewhat  en- 
larged. 

Mesenteric  and   portal  vein  (see  p.  2.34). 

Cultures . — Heart's  blood — S  treptococcus  pyogenes,  bacil- 
lus coli  commimis.  liver  —  Streptococcus  pyogenes, 
bacillus  coli  communis.  Spleen  —  Bacillus  proteus.  Kid- 
ney— B  a  c  i  1 1  u  s  coli  communis.  Peritoneum  (beneath  omentum) — sterile. 
Blood  from  vessel  near  portal  vein — S  treptococcus  pyogenes,  bacil- 
lus  coli  communis.* 

IV.— B.  C.  H.    02.91.    G.  C,  male,  age  thirty-three. 

Anatomical  Diagnosis . — Operation  wound ;  appendix  removed ;  peri- 
typhlitis; volvulus  of  small  intestine ;  acute  sero-fibrinous  peritonitis;  subphrenic 
abscesses;  chronic  tuberculosis  of  lung  and  spleen;  tuberculous  ulcerations  of 
ileum;  chronic  interstitial  nephritis. 

Midway  between  umbilicus  and  anterior  superior  iliac  spine,  there  is  an  operation 
wovmd  parallel  with  the  rectus  muscle. 

Peritoneal  Cavit  y. — About  200  cc.  of  greenish-j'ellow  fluid  in  the 
sub-diaphragmatic  regions  of  both  sides,  smears  from  which  show  a  variety  of  bacteria 
including  streptococcus  pyogenes.  The  coils  of  intestine  are  markedly 
meteoric.  The  exudate  in  the  lower  abdomen  is  less  fluid  and  more  fibrinous  than 
higher  up,  and  glues  together  the  coils  of  the  intestine.  The  sub-diaphragmatic 
surface  of  the  liver  shows  fresh  fibrin  in  smooth  flakes  which  can  be  easily  peeled 
away.  The  right  lower  angle  of  the  liver  shows  greenish  fibrin,  and  also  an  exu- 
date which  appears  to  have  affected  the  liver  substance  itself. 

2  to  3  cm.  internal  to  the  appendix  incision,  a  portion  of  the  wall  of  the  cecum 
has  become  firmly  adherent  to  the  abdominal  wall,  and  presents,  on  separation,  a 
fibrous  ragged  surface  with  considerable  old  hemorrhage.  Appendix  is  absent  (at 
operation  a  gangrenous  appendix  already  sloughed  off  had  been  removed) ;  its 
stump  is  buried  in  a  blackish  mass  of  tissue  lining  the  inside  of  the  deep  pocket 
beneath  the  incision. 

Pleural  Cavities . — Left,  normal.  Right,  completely  obliterated  by  old 
adhesions. 

Gastro-intestinal  Tract . — Stomach  normal ;  duodenum  irregularly 
and  brilliantly  injected  over  the  tops  of  some  of  the  rugce.  The  small  intestines  are 
remarkably  dilated,  the  circumference  in  places  being  13  cm.  At  a'  point  300  cm. 
below  the  pylorus  is  a  knot  lying  internal  to  the  appendix  region.  This  is  so  arranged 
that  the  lower  bowel  for  a  distance  of  15  cm.  curls  forward,  upward,  and  outward, 
to  be  caught  in  the  mesentery  behind  and  constricted  to  the  measure  of  a  finger. 
The  intestine,  so  looped,  is  markedly  injected,  but  nowhere  hemorrhagic.  Three 
Peyer's  patches  in  the  region  of  the  cecum  show  old  ulcers  from  \  to  1  cm.  in  diam- 

*  f  ultures  made  from  heart  blood  and  blood  \'essels  by  aspirating  with  a  syringe  and 
adding  blood  to  media. 
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eter,  oval  in  shape,  with  long  axes  at  right  angles  to  those  of  the  affected  patch.  The 
borders  of  the  ulcers  are  slightly  raised,  and  injected  with  occasional  spots  of  hem- 
orrhage; the  craters  are  pale  and  fairly  smooth. 
Ij  i  V  e  r  . — Weight  1500  gms.  Normal. 

v.— R.  I.  H.    00.1.    J.  C,  male,  age  fifty. 

Anatomical  Diagnosis . — Operation  wound ;  acute  ulcerative  appen- 
dicitis; peri-appenclical  abscess:  extension  of  abscess  into  retroperitoneal  and  peri- 
nephric tissues;  perforation  of  ascending  colon;  acute  localized  peritonitis;  edema 
of  lungs. 

There  is  an  operation  wound  in  the  right  groin  beginning  2  cm.  to  the  inner 
side  of  the  anterior  superior  spine  of  the  right  iliac  bone  and  extending  upward  and 
outward  parallel  to  the  crest  of  the  ilium  for  a  distance  of  (3  cm.  The  aljdomen  is 
distended. 

Peritoneal  Cavit  y. — The  peritonuem  is  smooth,  except  about  the  seat 
of  operation.  The  mesenteric  lymi^h  nodes  are  not  enlarged;  there  is  no  fluid  in 
peritoneal  cavity.  The  intestines  are  distended  by  gas,  with  slight  fibrinous  adhe- 
sions to  the  abdominal  wall  around  the  operation  wound.  These  adhesions  are  easily 
separated,  exposing  two  openings  ;  one  just  external,  the  other  internal  to  the 
cecum,  both  extending  into  the  retroperitoneal  tissues.  From  them  a  yellowish, 
semi-fluid,  fecal  material  escapes. 

A  p  p  e  n  d  i  x. — The  base  only  is  visible,  arising  from  the  posterior  wall  of  the 
lower  end  of  the  cecum  and  extending  inward  along  the  brim  of  the  pelvis,  with  the 
tip  slightly  curled  upon  itself.  It  is  firmly  bound  do\\n  by  old  fibrous  adhesions  and 
measures  12  cm.  in  length.  The  proximal  6  cm.  appears  normal,  while  the  distal 
portion  is  riddled  with  perforations,  from  some  of  which  escapes  a  yellowish  fecal 
fluid.  The  abscess  about  these  perforations  connnunicates  with  the  retroperitoneal 
space  into  which  the  openings  about  the  cecum  lead.  In  the  posterior  wall  of  the 
cecum  is  an  almost  spherical  opening,  about  1^  cm.  in  diameter,  leading  into  the 
retroperitoneal  tissues  as  well.  The  retrojieritoneal  tissue  here  is  softened  and 
diffusely  infiltrated  with  a  brownish-gray,  puriform  material;  this  extends  upward 
as  a  grayish-yellow  exudate,  in  places  muco-purulent,  and  elsewhere  in  masses  of  a 
tough,  apparently  fibrinous  material.  It  invades  the  right  psoas  muscle,  extends 
along  the  vena  cava  inferior,  posterior  to  the  duodenum  as  it  crosses  the  spinal 
column,  and  infiltrates  everywhere  the  perinephritic  tissues  of  the  right  side,  even 
extending  between  the  diaphragm  and  the  liver. 

Liver. — Weight  1360  gms.  It  presents  no  abnormalities  in  shape.  It  is 
brownish-red,  rather  lax  in  consistence,  while  on  section  the  surface  is  dry  and  the 
markings  indistinct.    From  the  l:)lood- vessels,  bubbles  of  gas  escape. 

Kidney  s. — The  left  weighs  130  gms.,  is  rather  dark  red  in  color,  with  con- 
sistence apparently  unchanged ;  its  capsule  strips  easily,  leaving  a  smooth  surface. 
On  section,  the  cortex  is  rather  pale,  not  diminished  in  thickness.  The  pyramids 
are  well  marked  from  the  cortex.  The  right  kidney  is  about  the  same  size  as  the 
left.  With  the  perinephric  tissues  it  weighs  270  gms.  The  cortex  is  very  pale, 
looking  as  though  it  had  been  boiled,  all  the  markings  appearing  very  indistinct. 
A  teased  specimen  shows  a  small  amount  of  fat  in  the  cells  of  the  tubules. 
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Right  Adrenal . — Is  so  much  involved  in  the  perinephritic  abscess  as  to 
be  indistinguishable. 

Bacteriolog  y. — S  t  r  e  p  t  o  c  o  c  c  i  are  present  in  culture  from  heart's 
blood,  peritoneum,  and  perinephric  tissue.  A  c  h  r  o  m  o  g  c  n  i  c  bacillus 
which  turns  the  media  bright  red  in  forty-eight  hours  is  found  in  cultures  from 
lung,  spleen,  liver,  and  peritoneum.  Bits  of  tissue  from  liver,  lung,  heart,  and 
kidney  placed  in  thermostat  overnight,  all  show  large  numbers  of  bacilli  with 
the  morphological  and  staining  properties  of  the  bacillus  aerogenes 
capsulatus. 

VI.— J.  H.  H.    1581.— Female,  age  thirty-two. 

Anatomical  Diagnosis . — Operation  wounds ;  acute  gangrenous  ap- 
pendicitis ;  peri-appendical  pelvic  abscess ;  subphrenic  abscess ;  acute  fibrino-puru- 
lent  general  peritonitis;  acute  splenic  tumor;  cloudy  swelling  of  myocardium, 
kidneys,  and  liver;  edema  and  congestion  of  hmgs;  healed  tubercular  foci  in  lungs; 
acute  sero-fibrinous  pleuritis,  both  sides;  chronic  adhesive  pleuritis,  both  sides. 

Under  the  right  edge  of  the  rectus  abdominis  muscle  is  a  recent  surgical  incision, 
17  cm.  in  length,  with  the  middle  third  containing  a  gauze  drain,  while  the  upper 
and  lower  thirds  are  closed  and  healing  per  primam.  In  the  right  flank  postero- 
laterally  is  a  recent  surgical  incision  3  cm.  in  length,  containing  drains. 

Peritoneal  Cavity . — Upon  opening  the  peritoneal  cavity,  the  intestines 
are  found  adherent  to  the  anterior  abdominal  wall  by  firm,  fibrinous  adhesions, 
which  are  present  everywhere,  except  in  the  region  of  the  splenic  flexure  of  the 
colon.  Between  the  loops  are  numerous  pockets  of  pus.  Upon  untwisting  the 
coils  of  intestine,  it  is  found  that  the  appendix  is  gangrenous  and  has  sloughed  off 
at  its  attachment  to  the  cecum.  The  detached  portion  dips  over  the  brim  of  the 
pelvis,  and  is  contained  in  a  large  abscess  containing  about  half  a  pint  of  thick,  grayish- 
yellow,  foul-smelling  pus.  The  abscess  cavity  occupies  Douglas'  cul-de-sac.  The 
stump  of  the  apjoendix  is  shut  off  by  one  of  the  gauze  drains.  The  other  gauze  drain 
lies  against  the  colon  on  its  lateral  side.  A  rubber  drain  leads  into  an  abscess  cavity 
between  the  liver,  the  hepatic  flexure,  and  the  lateral  abdominal  wall.  The  liver 
has  between  its  right  lobe  and  the  chest  wall  an  extensive  abscess,  which  extends 
also  over  the  lower  surface  of  the  diaphragm  almost  to  the  median  line. 

Gastro-intestinal  Tract . — The  stomach  contains  about  a  pint  of 
dark  fluid;  the  duodenum  is  clear,  but  at  the  upper  end  of  the  jejunum  are  several 
ecchymoses  over  the  mucous  membrane ;  otherwise  the  small  intestine  is  clear.  Beyer's 
patches  over  the  lower  portion  of  the  ileum  are  somewhat  swollen  and  red.  There 
is  an  ecchymosis  on  the  free  border  of  the  ileocecal  valve.  The  large  intestine  is 
considerably  injected,  with  numerous  ecchymoses  in  the  mucous  membrane.  The 
solitary  follicles  of  the  large  intestine  are  swollen.  In  the  cecum  is  a  long  piece  of 
a  flat  worm;  the  remainder  of  the  worm  extends  through  the  whole  length  of  the 
small  intestine,  and  doubles  back  upon  itself. 

Liver. — Weight  1800  gms.;  dimensions  25  X  23  X  8  cm.  The  surface  is 
covered  with  a  layer  of  fibrin  adjacent  to  the  abscess,  but  is  otherwise  normal.  On 
section,  the  liver  is  somewhat  mottled,  the  general  color  being  rather  a  brownish- 
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gray,  and  in  areas  ^  cm.  in  diameter,  of  a  pale,  opaque,  yellowish  color.  The  con- 
nective tissue  is  increased  in  amount,  the  lobules  plain. 

VII.— J.  H.  H.    1865.— Male,  age  eleven. 

Anatomical  Diagnosis . — Removal  of  appendix ;  acute  general  fibrin- 
ous peritonitis ;  extensive  multiple  abscess  formation  in  the  peritoneum ;  subphrenic 
abscess;  acute  diphtheritic  colitis;  acute  pleuritis,  left  side. 

Peritoneal  Cavity . — Upon  opening  the  peritoneal  cavity,  delicate 
fibrinous  adhesions  are  found  everywhere  between  the  abdominal  organs  and  the 
anterior  abdominal  wall.  There  is  a  small  abscess  in  the  subcutaneous  tissue  com- 
municating with  the  granulating  surface  of  the  wound  by  a  channel  at  the  lower 
end.  The  abdominal  organs  are  much  bound  together,  and  an  attempt  to  separate 
them  ruptures  the  intestines.  There  are  delicate  adhesions  everywhere  between 
the  intestinal  coils.  Just  under  the  diaphragm  on  the  left  side,  is  a  large  abscess 
cavity,  located  outside  of  the  stomach  and  partially  walled  off  by  the  liver,  which 
contains  greenish-j^ellow  pus.  This  cavity  is  lined  by  a  rough  h3'peremic  granula- 
tion tissue,  thrown  up  into  folds,  which  are  almost  like  the  valvulse  of  the  intestines. 
Pressure  on  the  abscess  causes  the  pus  to  exude  from  another  cavity  in  the  ileocecal 
region,  and  a  probe  can  be  passed  30  cm.  along  the  right  abdominal  wall  without 
meeting  resistance.  The  channel  can  be  traced  Avith  the  scissors  from  the  subphrenic 
abscess  into  the  ileocecal  region,  where  it  turns  toward  the  centre,  giving  rise  to 
numerous  channels  passing  down  between  the  intestinal  coils.  Another  abscess 
filled  with  fluid  is  found  just  behind  the  transverse  colon ;  this  cavity  is  continued 
aroimd  over  the  aorta,  where  it  overlies  the  ascending  colon.  The  ileocecal  valve 
is  practically  in  its  normal  position.  In  the  walls  of  the  abscess  there  are  black 
silk  sutures  at  the  point  where  the  cecum  lies  against  the  abscess  cavity,  probably  at 
the  seat  of  the  appendix.  On  the  left  side,  midway  down  the  course  of  the  abscess 
cavity,  there  is  a  fistulous  communication  with  the  ileum.  The  kidney  lies  quite 
free  behind  the  abscess.  The  transverse  colon  at  the  splenic  flexure  crosses  the 
abscess  and  lies  behind  it;  the  abscess  is  not  therefore  retroperitoneal.  The  channel 
follows  almost  exactly  the  course  of  the  colon  down  to  the  region  of  the  bladder, 
where  it  crosses  over  through  the  sinus  opening  on  the  abdominal  surface.  The 
abscess  cavity  on  the  right  side  extends  up  to  the  region  of  the  liver,  where  it  ends 
blindly.  The  pancreas  is  free  and  apparently  normal.  The  main  coils  are  inex- 
tricably embedded  together,  and  there  are  numerous  adhesions  and  abscesses  be- 
tween these  coils.  An  attempt  to  separate  them  residts  in  tearing  the  intestines. 
The  abscesses  very  often  lie  between  the  adhesions  of  the  mesentery  and  omental 
folds;  they  are  more  dense  about  the  region  of  the  ileocecal  valve. 

Lungs. — The  left  lung  is  somewhat  collapsed  in  the  lower  lobe,  where  it  is 
firmly  adherent  to  the  diaphragm. 

Spleen . — The  spleen  is  bound  down  by  adhesions  and  its  capsule  is  much 
thickened  by  graiuilation  tissue.  It  forms  the  lateral  wall  of  the  large  abscess 
described.  The  splenic  substance  is  firm  and  slighth^  grayish  in  color.  The  ele- 
ments of  the  spleen  are  well  defined. 

Gastro-intestinal  Tract . — The  stomach  is  normal,  the  folds  of  the 
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colon  hemorrhagic,  the  more  prominent  ones  having  on  their  crests  a  fibrinous 
exudate. 

Liver. — Measures  23  X  16  X  7.5  cm.  It  is  quite  densely  adherent  to  the 
diaphragm.  On  section  it  is  homogeneous  and  reddish-brown  in  appearance;  its 
lobules  are  extremely  indistinct;  the  gall-bladder  is  apparently  normal. 

Analysis  of  Cases  of  Subphrenic  Abscess. — In  6  of  these  7  cases  the 
affection  was  unilateral,  4  of  theiu  being  on  the  right  side,  and  2  on  the  left; 
in  1  case  only  was  it  bilateral.  Subphrenic  abscess  following  appendicitis  is 
more  frequent  on  the  right  side,  indeed  the  cases  of  Lang,  Weber,  Elsberg, 
and  Umber  were  all  on  the  right  side.  Strange  to  say,  Elsberg  does  not  seem 
to  consider  the  left  subphrenic  region  at  all  in  treating  the  subject,  and  in  his 
table  of  collected  cases  the  site  of  the  disease  is  not  mentioned.  If  we  consider 
the  manner  in  which  these  abscesses  originate  when  secondar}^  to  disease  of 
the  appendix,  it  is  plain  that  the  right-sided  form  is  necessaril}-  more  frequent, 
although  they  can  easily  occur  upon  the  left  side.  The  localization  is  always 
influenced  by  the  position  of  the  appendix. 

Subphrenic  abscess  secondary  to  appendicitis  may  occur  in  one  of  f  om*  ways : 

1.  As  a  localized  abscess,  forming  part  of  a  general  purulent  peritonitis. 

2.  By  extension  of  the  diseased  process  from  the  appendix  to  the  subphrenic 
region  by  an  intraperitoneal  route. 

3.  By  extension  of  the  diseased  process  through  an  extraperitoneal  route, 
either  by  way  of  the  lymphatics,  or  by  infiltration  through  the  retroperitoneal 
tissue. 

4.  By  way  of  the  blood  current,  as  part  of  a  general  embolic  septic  process, 
or  as  a  sequence  of  liver  abscesses — which  are  of  embolic  origin — b}^  way  of  the 
portal  vein. 

When  the  abscess  originates  in  either  the  first  or  the  fourth  ways,  it  can 
appear  with  equal  readiness  on  either  side ;  when  it  arises  in  the  second  manner, 
either  side  may  be  affected,  but  the  right  side  is  much  more  frequently  so,  since 
the  ascending  colon  forms  a  natural  drain  or  gutter  in  its  direction;  when  the 
abscess  originates  in  the  third  manner,  the  left  side  can  onh'  rarely  be  involved, 
and  if  it  is  so,  a  misplaced  appendix  will  generalh^  be  found  associated  with  it. 

The  greater  number  of  subphrenic  abscesses  originate  by  extension  (methods 
2  and  3).  Whether  the  route  in  any  given  case  will  be  intra-  or  extraperitoneal 
depends  on  the  situation  of  the  appendix  and  the  peri-appendical  process.  If 
the  latter  is  retrocecal,  and  so  retroperitoneal,  the  chances  are  that  the  process 
will  take  an  extraperitoneal  route,  and  reach  the  subphrenic  region  by  way  of 
the  loose  areolar  tissue  in  the  lumbar  region.  It  is  claimed  that  when  the  ab- 
scess is  retrocecal  there  is  greater  liability  to  the  formation  of  a  subphrenic 
abscess. 

When  the  abscess  reaches  the  subphrenic  region  by  the  extraperitoneal  route 
it  may  remain  outside  the  peritoneum,  or  it  may  become  intraperitoneal.  In 


Fig.  152. — Senile  Atrophy  of  Cecum  in  Man  Eighty-six  Ye.^rs  Old. 
The  shrinkage  of  t  he  colic  and  cecal  pouches  has  left,  in  situ,  the  lateral  subserous  vessels,  some  of  which  by 
anastomosis  with  the  lumbar  veins  enter  the  systemic  circulation  (vena  cava).    These  are  the  vessels  first  men- 
tioned by  Retzius.    See  also  Fig.  139. 
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the  former  case  it  is  usually  small,  since  the  peritoneum  covering  the  diaphragm 
is  intimately  adherent  to  the  muscle  substance  (Hofmann,  A.  Schmidt,  cited 
by  Elsberg).  For  the  same  reason  it  is  likely  to  penetrate  early  into  the 
space  between  the  diaphragm  and  the  liver.  In  Elsberg 's  cases  27  per  cent, 
were  extraperitoneal,  -iS  per  cent,  intraperitoneal,  and  25  per  cent,  of  doubtful 
anatomic  location. 

The  different  methods  in  which  subphrenic  abscesses  may  originate  are  well 
illustrated  in  the  cases  just  quoted,  indeed  all  four  methods  of  origin  are  shown 
among  the  7  cases.  In  case  I,  there  was  a  retrocecal  and  right-sided  subphrenic 
abscess,  the  latter  arising,  apparently,  through  the  extraperitoneal  route, 
although  the  case  was  complicated  b}^  volvulus  of  the  small  intestine,  general 
fibrinous  peritonitis,  fibrinous  adhesions  between  the  left  lobe  of  the  liver  and 
the  diaphragm,  and  thrombosis  of  some  of  the  veins  in  the  liver.  Case  II  also 
illustrates  an  extraperitoneal  route  to  the  right  subphrenic  space,  but  in  this 
instance  the  general  peritoneal  cavity  was  clear.  In  case  III  pylephlebitis  and 
multiple  liver  abscesses  were  present,  and  the  subphrenic  abscess  was  on  the 
left.  Case  IV  shows  bilateral  subphrenic  collections  of  pus  forming  part  of  a 
general  peritonitis.  In  case  V,  an  infiltrating  purulent  process  could  be  clearly 
traced  extending  upward  from  the  region  of  the  appendix  along  the  retro- 
peritoneal tissues  of  the  right  lumbar  region,  and  finally  making  its  appearance 
between  the  diaphragm  and  the  liver.  In  case  VI  the  course  of  the  process 
is  not  very  clearly  traceable,  although,  as  a  general  peritonitis  and  se^'eral  pus 
pockets  were  present,  it  may  have  arisen  as  a  part  of  the  general  peritonitis. 
Case  VII  shows  an  intraperitoneal  route  of  extension  from  the  appendix  to 
the  left  subphrenic  region. 

In  4  of  the  7  cases,  the  process  had  extended  from  the  subphrenic  region 
into  the  pleural  cavity,  though  in  none  of  them  was  the  diaphragm  perforated. 
In  case  II  it  had  been  incised  by  the  surgeon  for  drainage.  The  pleural  affection 
in  these  cases  will  be  considered  later  in  connection  with  the  subject  of  pleurisy 
complicating  disease  of  the  appendix  and  its  relationship  to  perihepatitis, 
which  Lapeyre  regards  as  an  early  stage  of  subphrenic  abscess. 

PORTAL  VEIN  AND  ITS  BRANCHES. 

The  vermiform  appendix,  like  other  parts  of  the  intestinal  tract,  is  supplied 
with  a  rich  network  of  venules  which  ramify  in  its  various  coats.  These  unite 
into  larger  and  larger  radicles,  finally  forming  the  appendical  vein  which 
empties  into  the  ileocecal  branch  of  the  superior  mesenteric,  and  in  this  way 
becomes  part  of  the  portal  circulation.  The  region  of  the  appendix  is  also 
supplied,  but  less  richly,  by  branches  from  the  systemic  venous  system,  which 
anastomose  with  those  from  the  portal  venous  S3^stem  by  means  of  the  veins  of 
Retzius.  (See  Fig.  152.)  Both  of  these  systems  are  of  importance  in  connec- 
tion with  appendicitis,  the  former  in  relation  to  pyophlebitis  of  the  superior 
15 
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mesenteric  and  the  portal  veins,  the  latter  in  explaining  the  etiology  of  pul- 
monary embolism  in  some  appendix  cases. 

In  1890  autopsies  at  the  Boston  Cit}'  Hospital,  thrombosis  of  the  portal  vein 
occurred  in  15  cases,  of  which  10  were  associated  with  appendicitis.  These 
will  be  discussed  in  the  next  division  in  connection  with  pylephlebitis  and  Uver 
abscess. 

LIVER. 

Associated  with  the  acute  infectious  process  in,  or  originating  from,  the 
appendix,  the  liver  may  show  acute  parenchymatous  degeneration  fthe  focal 
or  central  necroses  described  by  Mallory),  acute  interstitial  hepatitis,  acute 
perihepatitis,  and  abscesses.  Acute  parenchymatous  degeneration  was  present 
in  many  of  the  cases.  In  cases  studied  microscopically,  necroses  of  both  types 
were  occasionally  seen.  Acute  interstitial  hepatitis  was  found  in  3  of  the  Boston 
City  Hospital  cases.  Acute  perihepatitis  occurred  in  cases  of  general  peritonitis, 
subphrenic  abscess,  or  liver  abscess,  and  is  considered  in  connection  with  tliese. 
Liver  abscess  is  described  in  connection  with  p^dephlebitis. 

Pylephlebitis  and  Liver  Abscess. — Of  the  different  complications  of 
appendicitis  few  are  of  greater  interest  than  pylephlebitis  and  liver  abscess. 
These  conditions  were  recognized  early  in  the  history  of  the  disease,  l^ut  for  a 
long  time  they  were  considered  very  rare;  later  on,  however,  the  number  of 
such  cases  reported  greatly  increased,  until  they  are  now  no  longer  regarded 
as  unusual  complications  or  sequelre  of  appendicitis.  Berthelin,  reviewing 
the  early  literature  of  the  subject,  cites  as  the  first  case  that  of  Hillairet  in 
1849,  in  which,  at  the  autops}^  an  abscess  was  found  occupying  the  right  iliac 
fossa  and  the  pelvis,  which  contained  the  appendix,  in  part  ulcerated  and  de- 
stroyed, while  the  divisions  of  the  left  branch  of  the  portal  A'ein  were  filled 
with  pus.  BuhIj,  in  1854,  reported  a  case  in  which  there  were  multiple  liver 
abscesses.  Loison,  however,  attributes  to  Waller  an  earlier  case  than  either 
of  these,  in  1846. 

Berthelin  in  1895  collected  28  cases.  Loison  in  1900  published  one  case,  and 
says  that  in  French  literature  a  certain  number  of  isolated  cases  of  liver  abscess 
associated  with  appendicitis  have  been  reported,  but  that  there  are  no  statistics 
showing  the  relative  frequency  of  the  association  in  France.  He  regarded 
such  cases  as  quite  rare.  Barensprung  out  of  7326  autopsies  in  Berlin  between 
1859  and  1873  found  108  cases  of  liver  abscess,  and  of  these  8  had  followed 
affections  of  the  cecum  and  the  appendix.  Dudley,  in  1892,  out  of  28,034 
patients  at  the  Zurich  clinic,  between  1870  and  1891,  found  12  cases  of  liver 
abscess,  2  of  which  had  followed  disease  of  the  appendix.  Kobler,  in  1901, 
reported  79  cases  of  liver  abscess  out  of  17,204  autopsies  at  Menna,  occurring 
between  1881  and  1890,  including  3  which  followed  "typhlitis''  or  "peri- 
typhlitis" and  10  of  liver  abscess,  none  of  which  were  the  result  of  appendicitis, 
out  of  1307  autopsies  at  Sarajevo  between  1894  and  1900.    Jackson,  in  1899, 
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reported  17  cases  of  liver  abscess,  10  of  which  he  regarded  as  the  result  of  appen- 
dicitis. Among  28  cases  of  liver  abscess  reported  by  Hart  in  1900,  there  were 
17  of  p3dephlebitis,  the  origin  of  which  is  referred  in  3  cases  to  the  appendix. 
EiNHORN,  in  1891,  found  100  cases  of  peritonitis  following  appendicitis  out  of 
18,000  autopsies  at  Munich  between  1854  and  1889;  in  these  100  there  were  6 
cases  of  pylephlebitis  and  liver  abscess.  Langheld,  in  1890,  found  4  cases  of 
pylephlebitis  and  2  of  liver  abscess  out  of  112  autopsies.  Fitz,  in  1886,  gave 
11  cases  of  pylephlebitis  as  occurring  in  257  cases  of  perforating  appendicitis. 
BoRCHARDT  in  1897  found  5  cases  of  pylephlebitis  in  378  cases  of  appendicitis ; 
and  Matterstock  in  1880  gave  11  of  pylephlebitis  and  metastatic  liver  abscess 
in  14G  cases.  Munro,  in  1901,  reported  4  cases  of  portal  infection  following 
appendicitis,  the  diagnosis  of  which  was  confirmed  at  operation  or  at  autopsy. 
To  these,  in  a  second  paper,  1902,  he  added  6  cases,  5  of  which  are  included  in 
our  series  of  autopsies.  Single  cases  have  been  reported  by  Krackowitzer 
(1871),  CoLQiJHOUN  (1887),  Jorand  (1894),  Sheen  (1896),  Rare  (1897),  Dieu- 
LAFOY  (1898),  Trowbridge  (1900),  Dale  (1901),  Stooke  (1901),  and  others 
cited  elsewhere  in  this  chapter,  so  that  the  total  number  of  recorded  cases  is 
now  a  large  one. 

According  to  vSonnenburg,  pylephlebitis  and  liver  abscess  as  complications 
of  appendicitis,  do  not  occur  as  often  as  subphrenic  abscess,  for  he  observed 
only  5  cases  of  the  former  as  compared  with  15  of  the  latter  in  the  large  number 
of  cases  upon  which  he  operated  for  appendicitis.  In  our  series  of  86  cases  of 
appendicitis  occurring  in  4028  autopsies,  however,  we  found  10  cases  of  pyle- 
phlebitis and  liver  abscess  (11.62  per  cent.)  as  compared  with  7  cases  of  sub- 
phrenic abscess  (8.13  per  cent.).  Strange  to  say,  9  of  these  10  cases  occurred 
among  the  1890  Boston  Cit}^  Hospital  autopsies,  while  onty  1  was  found  in  the 
1978  Johns  Hopkins  Hospital  autopsies,  and  none  at  all  in  the  160  belonging  to 
the  Rhode  Island  Hospital,  though  the  numbers  of  cases  of  appendicitis  in  each 
group  were  respectively  49,  32,  and  5.  No  satisfactory  explanation  for  this  fact 
has  been  found. 

The  ten  cases  from  the  Boston  City  Hospital  were  as  follows : 

I.— B.  C.  H.    97.286.    G.  K.,  male,  age  thirty. 

Anatomical  Diagnosis . — Chronic  appendicitis ;  abscesses  of  mesen- 
teric lymph  nodes;  suppurative  pylephlebitis;  multiple  abscesses  of  liver;  acute 
splenic  tumor;  chronic  fibrous  pleuritis. 

Peritoneal  Cavity . — About  200  cc.  of  brownish,  cloudy  fluid  present; 
old  adhesions  of  great  omentum  to  right  iliac  wall;  appendix  and  cecum  bound 
down  by  old  adhesions.  Mesenteric  lymph  nodes  enlarged  and  softened ;  mesentery 
generally  thickened. 

Pleural  Cavities . — Left  pleura  adherent  to  lung  along  the  spinal  border. 
Right  pleura  adherent  to  extreme  end  of  lower  lobe. 
Pericardial  Cavity . — Normal. 
Lungs . — Increased  in  density,  slightly  congested. 


228 


THE  VERMIFORM  APPENDIX  AT  AUTOPSY. 


Spleen  . — Weight  475  gms.  Large,  rather  soft,  capsule  smooth.  ]\Ialpighian 
corpuscles  not  visible ;  pulp  much  increased. 

Liver  . — Weight  2565  gms.  On  the  anterior  surface  can  be  seen  many  small 
whitish  patches,  especially  on  the  left  lobe.  On  the  under  surface  of  the  left  lobe 
are  areas  of  multiple  abscesses,  one  about  6x5  cm.  in  diameter  near  the  upper  left 
border,  and  another  near  the  inferior  border  of  the  same  lobe.  On  the  under  surface 
of  the  right  lobe  are  many  whitish  spots.  Section  shows  abscess  formation,  espe- 
cially in  the  left  lobe,  and  dilation  of  the  portal  vein,  which  is  filled  in  part  ■with 
rather  firm,  yellowish  masses,  and  in  part  with  pus.  On  opening  up  the  portal  vein 
and  its  branches,  they  are  found  occluded  by  yellowish,  adherent  thrombi,  and  thick 
yellow  pus. 

Appendix  . — Is  bound  down  by  old  adhesions ;  the  canal  is  patent  and  filled 
with  pus;  the  mucous  membrane  is  roughened  and  ragged,  showing  evidence  of  old 
inflammation. 

Cultures  . — Heart,  liver,  spleen,  liver  abscess,  mesenteric  lymph  node,  and 
appendix  show  a  variety  of  bacilli,  principally  bacillus  c  o  1  i  c  o  m- 
munis. 

Microscopic  Examination  . — Section  of  the  portal  vein  shows  a 
thrombus  principally  composed  of  fibrin  and  leucocytes,  irregular  in  shape  and 
at  one  point  almost  surrounding  an  area  containing  numbers  of  red  corpuscles,  in 
which  are  great  numbers  of  bacilli.  Section  of  kidney  shows  acute  degenerative 
lesions.  In  the  spleen  the  follicles  are  small,  and  the  pulp  increased;  there  is  no 
necrosis;  the  formation  of  epithelioid  cells  is  marked;  there  are  some  plasma  cells. 
The  liver  shows  changes  everywhere.  The  vessels  are  universally  dilated  and  in 
the  portal  spaces  there  are  large  accumulations  of  cells,  chiefly  plasma.  Around 
some  of  the  larger  spaces  there  is  marked  formation  of  connective  tissue.  In  the 
capillaries  there  are  large  mmibers  of  cells,  definite  polynuclear  leucocytes,  plasma 
cells  and  the  large  transitional  forms.  There  are  several  abscesses  in  the  section. 
In  the  neighborhood  of  the  abscesses  the  liver  cells  are  atrophic.  The  more  definite 
abscesses  show  a  mass  of  fibrin  and  bacteria  in  the  centre,  and  around  this,  areas 
of  polynuclear  leucocytes  with  much  nuclear  detritus.  None  of  these  abscesses  have 
a  definite  wall,  but  extend  directly  into  the  liver  tissue. 

II.— B.  C.  H.    98.247.    J.  H.,  male,  age  twenty-six. 
Anatomical  Diagnosis  . — (See  Case  I.) 

Liver  . — Weight  1720  gms.  Capsule  smooth.  On  section  the  markings  are 
rather  indistinct,  with  a  general  cloudy  appearance.  The  consistence  is  normal. 
Section  made  parallel  to  the  greatest  length  of  the  organ  shows  in  the  right  lol^e  two 
blood-vessels  extending  completely  through  the  width  of  the  liver,  and  containing  a 
firm,  dark  red,  adherent  clot.  Running  off  from  these  two  main  vessels  are  seen 
several  smaller  vessels  showing  the  same  condition.  In  the  neighborhood  of  these 
smaller  vessels  there  are  small  areas  2  to  6  mm.  in  diameter,  of  a  reddish-brown 
color  with  small  yellowish  foci. 

Gall-bladder  . — Normal. 

Microscopic  Examination  . — Liver-sections  show  areas  of  necrosis 
in  close  relation  to  thrombosed  vessels.  The  peripheries  of  necrotic  areas  are  in- 
filtrated with  numerous  polymorpho-nuclear  leucocytes. 
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III.— B.  C.  H.    00.32.    M.  S.,  male,  age  forty-two. 

Anatomical  Diagnosis  . — Operation  wound ;  chronic  adhesive  peri- 
tonitis right  iHac  fossa;  peri-appendical  abscess;  acute  sero-fibrinous  general  peri- 
tonitis; acute  sero-fibrinous  pleuritis,  right;  hyperplasia  and  acute  inflammatory 
softening  of  retroperitoneal  lymph  nodes ;  acute  suppurative  pylephlebitis ;  multiple 
abscesses  of  liver;  multiple  abscesses  of  lung;  thrombosis  of  left  spermatic  vein; 
acute  purulent  phlebitis  of  left  renal  vein  and  of  hemorrhoidal  and  vesico-prostatic 
plexuses;  ulceration  of  stomach  and  of  rectum. 

Peritoneal  Cavity  . — The  abdomen  contains  1700  cc.  of  slightly  turbid 
amber  fluid.  There  is  a  slight  fibrinous  deposit  on  the  peritoneum  in  the  pelvis. 
The  cecum  is  adherent  to  the  anterior  abdominal  wall  along  the  line  of  the  scar. 
The  appendix,  the  cecum,  and  the  beginning  of  the  ileum  are  bound  together  by 
fibrous  adhesions.  Posterior  to  the  cecum  and  appendix  is  a  small  abscess  containing 
thick  yellowish  pus.  The  retroperitoneal  lymph  nodes  are  much  enlarged,  and 
several  of  them  are  completely  softened.  Along  the  spine  to  the  left  of  the  median 
line  is  a  vessel  0.75  cm.  in  diameter,  with  thickened  walls,  probably  the  left  sper- 
matic, containing  a  pale  red  thrombus,  easily  removed.  On  section  anterior  to 
the  foramen  of  Winslow,  the  portal  vein  is  seen  to  be  filled  with  yellowish  pus  and 
its  walls  considerably  thickened.  On  slitting  open  the  vein  this  condition  is  seen 
to  extend  downward  a  considerable  distance  along  the  attachment  of  the  mesentery. 
The  inferior  vena  cava  is  normal.  In  the  transverse  mesocolon,  along  the  pyloric 
portion  of  the  greater  curvature  of  the  stomach,  are  several  small  collections  of 
thick  yellowish  pus,  the  largest  2  cm.  in  diameter.  These  are  probably  in  veins  of 
the  portal  system.  The  lesser  peritoneal  cavity  appears  normal.  The  vessels  of 
the  mesentery,  on  section  half  way  between  base  of  mesenterv'  and  small  intestine, 
appear  normal,  blood  fiowing  from  the  cut  ends. 

Pleural  Cavities  . — The  right  contains  about  300  cc.  of  turbid,  amber 
fluid.    The  left  is  free  from  fluid.    The  pericardial  cavity  is  normal. 

Lungs . — The  left  is  pinkish-gray,  deeply  i^igmented  and  crepitant  through- 
out. At  the  apex,  a  few  nodules  are  felt.  On  section  the  same  color  is  presented. 
Several  dry,  caseous,  calcified  nodules  are  seen  at  the  apex;  also  several  abscesses, 
the  largest  1.5  cm.  in  diameter,  containing  a  thick,  sHghtly  greenish  jms. 
Stained  smears  from  these  abscesses  show  numerous  pus  cells,  but  no  bacteria; 
no  tubercle  bacilli  can  be  found  in  the  smears.  The  surrounding  tissue  is  paler 
than  the  remainder  of  the  lung.  The  bronchi  are  slightly  injected.  On  sHtting 
open  the  veins  they  appear  normal.  The  bronchial  lymph  nodes  are  large  and 
deeply  pigmented. 

The  left  lung  presents  essentially  the  same  condition. 

Spleen  . — Weight  275  gms.  Purplish-red  in  color,  and  of  about  normal  con- 
sistency.   On  section  red.    Trabeculae  and  lymph  nodules  easily  seen. 

Gastro-intestinal  Tract . — Stomach  filled  with  a  greenish,  opacpe 
fluid,  apparently  containing  considerable  pus.  Near  the  pyloric  end  are  two  small 
ulcers,  the  largest  1  cm.  in  diameter.  The  edges  of  these  are  ele^'ated  and  slightly 
reddened.  On  slight  compression  a  considerable  amoimt  of  pus  is  forced  out.  The 
upper  part  of  the  small  intestine  contains  considerable  dark  green,  fluid  material. 
Mucosa  normal.  Appendix  6  cm.  long.  The  end  is  bulb-like,  consisting  apparently  of 


230 


THE  VERMIFORM  APPENDIX  AT  AUTOPSY. 


dense  fibrous  tissue.  The  mucosa  of  the  colon  is  pale  and  unbroken.  In  the  rectum 
are  two  small  ulcers  similar  to  those  in  stomach.    Pancreas  normal. 

Liver  . — Weight  1910  gms.  Dark  bro^^^lish-red.  Here  and  there  on  the  cut 
surface  are  groups  of  slightly  elevated,  yellow  areas,  the  largest  0.75  cm.  in  diameter. 
On  section  the  same  color  is  presented.  The  lobular  markings  are  distinct,  and  the 
interlobular  areas  are  very  pale.  Distributed  irregularly  throughout  the  liver  are 
numerous  abscess  cavities,  the  largest  about  2  cm.  in  diameter,  containing  thick 
slightly  greenish  pus.  Stained  smears  from  these  show  numerous  pus  cells,  but 
no  bacteria.  The  gall-bladder  is  bound  to  the  surrounding  structures  by  rather 
firm  adhesions.    It  is  small,  and  contains  thick  bile. 

Kidneys  . — Weight  375  gms. ;  they  are  smooth  and  the  cajDsules  strip  easily. 
The  left  kidney  is  pale,  and  the  markings  are  indistinct.  On  gentle  pressure  pus 
exudes  from  numerous  points  on  the  cut  surface,  in  the  columns  of  Bertini,  between 
the  cortex  and  pyramids,  and,  to  a  less  extent,  in  the  cortex.  Smears  show  nmner- 
ous  pus  cells,  but  no  bacteria.  The  pelvis  is  slightly  injected.  One  of  the  vessels, 
apparently  the  renal  vein,  is  filled  with  pus  and  its  wall  is  thickened.  A  teased 
specimen  of  cortex  shows  little  fatty  degeneration.  The  right  kidney  on  section  is 
red,  and  the  markings  distinct.    Pelvis  pale. 

Adrenals  . — Normal. 

Bladder  . — Normal. 

Genital  System  . — The  testicles,  the  epididymes,  and  the  seminal  vesicles 
are  normal.  The  prostate  on  section  presents  a  few  ill-defined,  reddish  areas.  On 
gentle  pressure,  pus  exudes  from  a  number  of  points  immediately  surrounchng  the 
transverse  section  of  the  prostate,  apparently  a  cross-section  of  the  veins. 

Aorta  . — Intima  perfectly  smooth. 

Organs  of  the  Neck  . — The  esophagus  and  the  larynx  are  normal.  The 
trachea  is  slightly  injected.  The  thyroid  is  normal.  The  lymph  glands  are  much 
enlarged  and  deeply  pigmented. 

Brain  . — Weight  1490  gms.  The  convolutions  are  visil^le  through  the  dura. 
The  pia  is  not  adherent.    The  vessels  at  the  base  and  the  ventricles  are  normal. 

Cultures  . — Heart  and  Spleen — sterile.  Liver — hver  abscess.  Portal  vein — 
Bacillus  coli  communis.  Abscess  in  transverse  mesocolon — (two  cul- 
tures) ,  Staphylococcus  pyogenes  a  1  b  u  s .  Left  kidney — B  a  c  i  1 1  u  s 
coli  communis,  variety  produces  no  indol  and  does  not  coagulate  milk.  Lung 
— S  taphylococcus  pj'ogenes  aureus  and  a  1  b  u  s  . 

Microscopic  Examination  . — One  of  the  sections  of  the  kidney 
shows  a  partially  organized  thrombus  in  a  branch  of  the  renal  vein  near  the  pelvis. 
The  thrombus  contains  leucoc3^tes,  fibrin  and  red  blood  corpuscles.  There  are  granu- 
lation tissue  and  new  blood-vessels  extending  into  the  thrombus  from  the  wall  of 
vein  in  various  places. 

Sections  of  prostate  show  numerous  thrombi  in  vessels.  In  some  of  these  the 
thrombi  are  composed  almost  exclusively  of  \ms  cells;  in  others,  of  concentric 
masses  of  fibrin  and  leucocj'tes.  No  organization  is  seen  in  the  thrombi,  and  no 
bacteria  are  seen  in  them  on  microscopic  examination.  The  heart  shows  very 
slight  fibrous  myocarditis.  A  portion  of  the  wall  of  the  portal  A-ein  shoAA's  an 
adherent  thrombus  composed  of  fibrin  with  beginning  organization. 
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In  the  liver  there  are  great  numbers  of  small  and  large  abscesses,  and  in  some 
branches  of  the  portal  veins  there  are  purulent  thrombi.  The  abscesses  represent 
definitely  circumscribed  masses  of  pus  cells  in  fairly  good  preservation.  The  adja- 
cent liver  cells  are  compressed  and  elongated,  and  some  of  them  clearly  necrotic. 
In  a  few  places  there  is  a  formation  of  granulation  tissue  in  the  abscess  vail.  The 
amount  of  necrosis  varies  greatly,  in  some  places  being  very  well  marked.  In  the 
liver,  at  some  distance  from  the  abscesses  there  is  very  marked  hyperplasia  of  the 
capillary  cells  with  atrophy  of  the  liver  epithelium.  No  emboli  or  organisms  are 
found.  All  sections  of  the  liver  seem  to  show  about  the  same  condition.  The  lung 
shows  bronchius,  atelectasis,  and  well-marked  abscesses.  The  pleura  of  the  lung 
shows  a  massive  formation  of  fibrin,  and  in  this  fibrin  there  are  circumscribed  col- 
lections of  pus  cells  similar  to  abscesses.  In  some  of  the  cells  there  appear  to  be 
a  few  short  thin  bacilli. 

The  spleen  shows  small  necrosis  with  fibrin  in  follicles.  Sections  of  the  stomach 
show  in  one  place  a  small  opening  in  the  mucosa  which  is  covered  with  pus  cells  and 
this  opening  passes  directly  downward  into  an  abscess  cavity  in  the  submucosa. 
This  contains  pus  cells  but  no  fibrin.  No  definite  organisms  are  found.  The  wall 
of  this  abscess  is  surrounded  by  beautiful  granulation  tissue.  In  the  rectum  there 
are  acute,  deeply  undermined  ulcers,  all  of  the  same  character. 

IV.— B.  C.  H.,  U.    00.16.    C.  H.,  male,  age  fifty-two. 

Anatomical  Diagnosis  . — Operation  wound ;  chronic  obliterating 
appendicitis;  acute  suppuratiA^e  pylephlebitis;  multiple  abscesses  of  liver  (?); 
chronic  adhesive  pleuritis,  right. 

In  the  right  hj^pochondrium  is  an  incision  5  cm.  in  length,  beginning  just  below 
costal  border.  A  gauze  drain  passes  through  this  opening  down  to  the  region  of 
the  gall-bladder  and  the  head  of  the  pancreas. 

Peritoneal  Cavity  . — Contains  no  fiuid.  The  omentum  is  spread  out 
over  the  intestines,  its  lower  border  being  near  the  level  of  the  umbilicus.  The 
serosa  of  the  intestines  is  smooth,  glistening,  and  slightly  injected.  The  appendix, 
5  cm.  long,  is  directed  inward,  its  proximal  half  bound  down  posteriorly  by  old 
fibrous  adhesions;  the  lumen  of  its  distal  half  is  completely  obliterated.  The 
mesenteric  lymph  nodes  are  not  palpable. 

Pleural  Cavities  . — Right  lung  is  united  to  the  chest  wall  by  a  few  fibrous 
bands  passing  from  the  lateral  surface  of  the  upper  lobe  to  the  parietal  pleura. 
Left  pleural  cavity  free  from  adhesions. 

Pericardium  . — Normal,  smooth,  and  glistening. 

Heart  . — Of  normal  size ;  myocardium,  valves,  and  cavities  normal. 

Lungs  . — In  the  lower  posterior  portion  of  the  left  lower  lobe  there  is  a  firmer 
portion  which,  on  section,  is  found  to  consist  of  blood.  The  hemorrhage  occupies 
an  area  about  4x3  cm.  When  cut,  the  tissue  here  appears  largely  disintegrated, 
and  replaced  by  soft,  dark  blood  clots  and  blood-stained  fluid.  The  branch  of  the 
pulmonary  artery  leading  to  this  portion  of  the  lung,  when  incised,  is  found  to  be 
normal.    Lungs  otherwise  normal. 

Spleen  . — Small,  with  pale,  wrinkled  capsule ;  of  soft  consistence.  On  section 
it  is  pale  red.  The  lymph  nodules  are  not  visible;  but  a  little  pulp  can  be  scraped 
away  by  the  knife. 
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Stomach  and  Intestines  . — Normal. 

Liver. — Weight  1250  gms.  The  lower  border  does  not  extend  below  the 
costal  margin.  There  is  a  slight  amount  of  fibrin  gluing  the  neighboring  coils  of 
intestines  together  and  to  the  adjacent  portion  of  the  liver;  but  there  is  nowhere 
any  evidence  of  suppuration,  and  there  is  no  fluid  exudation.  The  common  bile 
duct  is  patent.  Its  mucosa  is  normal.  Its  lumen  is  not  dilated.  A  probe  readily 
passes  downward  through  the  duct  into  the  duodenum.  The  gall-bladder  is  small ; 
its  wall  not  thickened;  it  contains  a  small  quantity  of  normal  bile.  The  right 
border  of  the  liver  and  the  adjacent  two-thirds  of  the  anterior  and  posterior  surface 
of  the  right  lobe  are  dark  reddish-brown  in  color.  The  remainder  of  the  surface  is 
reddish-yellow.    The  demarcation  between  the  two  is  very  sharp.    The  portal 


Fig.  153. — Thrombus  in  Portal  Vein. 
The  left-hand  figure  shows  the  portal  vein  laid  open  and  exhibiting  a  thrombus,  Thr.,  which  extends  up  into 
the  right  brancli,  P. v.  The  left  branch  of  the  portal  vein  is  free.  S.  m.  v.  and  /.  m.  v.  mark  the  superior  and  infe- 
rior mesenteric  veins.  Ps.  is  a  section  of  the  pancreas.  The  riglit-hand  diagram  is  explanatory  of  the  conditions 
found,  and  shows  the  extension  of  the  thronjbus  from  the  root  of  the  mesenteric  vein  through  tiie  portal  and  into 
the  right  branch. 

vein  is  occluded  by  a  large  red  thrombus  firmly  adherent  to  the  vessel  wall  (see  Fig. 
153).  The  diameter  of  the  portal  vein  at  this  point  is  about  1  cm.  Traced  down- 
ward toward  the  mesenteric  roots  of  the  portal  vein,  the  thrombus  gradually  becomes 
smaller  and  passes  into  the  superior  mesenteric  vein  for  a  short  distance.  The  lining 
of  the  lower  portion  of  the  portal  vein  and  of  the  mesenteric  vein  appears  normal. 
Within  the  liver  substance,  the  portal  vein  becomes  dilated  to  a  diameter  of  about 
1.5  cm.,  and  is  filled  with  a  dark,  grayish,  puriform  fluid.  The  liver  on  section  is 
of  normal  consistence.  The  lobules  can  be  made  out  with  difficulty.  The  branches 
of  the  portal  vein  are  filled  \\\{\\  a  rather  thick  pus.  The  walls  of  most  of  the  branches 
can  be  made  out,  and  apparently  are  not  involved  in  the  suppurative  process.  The 
surrounding  liver  tissue,  the  smaller  bile  ducts,  and  hepatic  artery  appear  unchanged. 
Only  a  few  branches  of  the  portal  vein  are  found  that  are  not  involved.    These  are 
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chiefly  in  the  left  lobe.  The  upper  portion  of  thrombus  already  described  in  the 
portal  vein  near  its  entrance  to  the  liver  has  undergone  puriform  softening. 

Pancreas,  kidneys,  bladder,  aorta,  vena  cava  and 
hepatic  veins  . — Normal. 

A  cover-slip  preparation  from  pus  in  portal  vein  shows  a  variety  of  bacteria, 
both  bacilli  and  cocci,  some  staining,  others  decolorizing  by  Gram's  method. 

v.— B.  C.  H.,  U.    00.17.    E.,  male,  age  twenty-one. 

Anatomical  Diagnosis  . — Operation  wound ;  acute  purulent  periton- 
itis; abscess  near  appendix;  acute  suppurative  pylephlebitis;  multiple  abscesses 
of  liver;  acute  splenitis. 

In  the  abdominal  wall,  nearly  parallel  with  Poupart's  ligament,  and  about  8  cm. 
above  its  upper  half,  is  an  incised  wound,  5  cm.  long,  not  healed.  From  its  upper 
end  is  a  small  sinus  extending  nearly  1  cm.  into  the  subcutaneous  tissue.  There  is 
a  slight  purulent  discharge. 

Peritoneal  Cavit  y. — Contains  about  250  cc.  of  yellow  sero-purulent 
fluid,  rather  thin,  and  having  a  fecal  odor.  This  fluid  is  present  all  through  the  cavity, 
but  principally  in  the  upper  part.  The  peritoneum  is  dull,  and  in  places  covered 
with  shreds  of  fibrinous  exudation.  About  the  spleen  there  are  a  few  slight  fibrous 
adhesions.  The  cecum  is  firmly  bound  to  the  lateral  wall  by  fibrous  adhesions. 
After  separating  these  for  a  distance  of  about  3  cm.  the  stump  of  the  appendix  is 
found.  It  is  about  5  cm.  in  length,  and  is  closely  surrounded  by  fresh  fibrous  adhe- 
sions. Just  below  this  there  is  a  small  walled-off  pocket  containing  thick  yellow 
pus.  There  is  no  more  than  ^  cc.  of  this  pus,  smears  from  which  show  numerous 
pus  cells  and  a  few  streptococci.  Over  the  surface  of  the  right  half  of  the  liver  are 
numerous  yellow  areas,  some  of  which  are  soft,  and  in  the  left  lobe  is  an  abscess 
cavity  of  considerable  size.  The  veins  about  the  mesentery,  the  cecum,  and  the 
lower  end  of  the  ileum  show  no  signs  of  thrombosis.  The  portal  vein  is  free  from 
thrombus  except  within  2  cm.  of  the  liver. 

Heart  . — Weight  250  gms. ;  normal.    Lungs,  normal. 

Spleen  . — Weight  180  gms.  There  are  a  few  fibrous  adhesions  on  the  upper 
surface  with  some  fibrin  over  the  whole.  The  tissue  is  firm ;  on  section  it  is  a  dark 
red  and  moist;  the  pulp  is  increased.    The  Malpighian  corpuscles  are  very  indistinct. 

Ij  i  V  e  r  . — Weight  1980  gms.  It  extends  below  the  costal  border  for  about  6  cm. 
The  surface  is  covered  with  some  shreds  of  fibrin,  and  is  dark  bluish-red  with  vessels 
injected.  Over  the  whole  surface  are  j^ellow  areas,  most  of  which  are  nearly  round. 
They  vary  from  0.5  cm.  to  4  cm.  in  diameter.  About  these  yellow  areas  there  is  a 
dark,  bluish-red,  irregular  border.  In  the  upper  posterior  part  of  the  right  half, 
one  of  these  yellow  areas  is  raised  over  0.5  cm.  above  the  surface,  and  beneath  it  there 
is  considerable  fluctuation,  covering  a  space  of  5  X  7  cm.  Over  the  rest  of  the  right 
half  of  the  liver  these  yellow  areas  are  slightly  raised,  on  an  average  from  2  to  3  cm. 
in  diameter,  and  many  of  them  are  quite  soft.  Occupying  a  good  part  of  the  left 
lobe  of  the  liver  is  a  cavity,  irregular  in  shape,  about  15  X  12  cm.  in  size.  In  the 
thin  upper  wall  of  this  cavity  is  a  round  opening,  a  little  over  1  cm.  in  diameter. 
It  has  a  yellowish,  necrotic  border,  and  through  this  the  purulent  contents  of  the 
abscess  have  escaped  into  the  peritoneum.    On  the  under  surface  of  the  liver  these 
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abscesses  are  not  so  numerous ;  only  one  is  ruptured.  On  transverse  section  through 
the  liver  not  more  than  one-half  of  the  liver  tissue  is  found  normal.  The  rest  of 
the  area  is  occupied  by  irregular  abscess  cavities,  which  are  a  little  more  numerous 
in  the  upper  two-thirds.  The  liver  tissue  is  dark  reddish-brown;  the  centres  of 
the  lobules  dark  red.  The  tissue  is  quite  moist,  and  near  the  abscess  walls  it  has 
a  bluish-green  color.  The  abscesses  are  lined  with  a  thin,  glistening,  fibrous  wall. 
They  are  irregular  in  shape,  with  numerous  small  saccules,  many  of  which  com- 
municate with  one  another.  They  contain  a  thick,  light  yellow,  granular  pus,  and 
numerous  small,  hard,  orange-colored  particles  of  inspissated  bile.  The  portal  vein 
as  it  enters  the  liver  is  nearly  occluded  by  a  thrombus.  This  grayish-red,  necrotic 
mass  extends  up  on  one  wall  of  the  portal  vein,  and  after  it  has  entered  the  liver 
about  1  cm.  there  is  a  large,  gray,  necrotic  mass  lining  the  opposite  wall.  On  opening 
up  the  branches,  all  the  veins  running  to  the  liver  contain  small  thromlsi,  and  a  great 
many  of  the  veins  are  found  to  communicate  with  the  abscess  cavities. 

Gall  B  1  a  d  d  e  r. — Is  moderately  filled  with  greenish  bile  containing  orange- 
yellow  particles.  The  gall  duct  is  normal.  The  bladder  wall  is  not  apparently 
thickened. 

Intestines,  adrenals,  and  kidneys  . — Normal. 

Cultures . — Liver  abscess,  liver  tissue — S  treptococcus  pyogenes, 
bacillus  coli  communis.  Spleen,  kidney — B  acillus  coli  com- 
munis. Smears  from  abscess  at  appendix,  portal  vein,  liver  abscess,  and  peri- 
toneum— many  pus  cells  and  streptococci. 

VI.— B.  C.  H.    01.110.    H.  B.,  male,  age  thirty-five. 
Anatomical  Diagnosis  (see  Case  III). 

Mesenteric  and  Portal  Veins  . — One  mesenteric  lymph  node  is 
softened,  and  contiguous  to  it  is  a  canal  (mesenteric  vein)  communicating  directly 
with  the  portal  vein,  with  roughened,  yellowish  walls  admitting  the  little  finger. 
The  contents  of  this  canal  is  a  sputum-like,  yellowish,  muco-purulent  material. 
The  portal  vein,  both  outside  and  inside  of  the  liver,  is  greatly  dilated,  and  filled 
with  the  same  material.  The  primary  branch  of  the  portal  vein  is  3  cm.  in  diam- 
eter. The  splenic  vein  contains  a  red,  rather  friable  clot.  The  hepatic,  cystic, 
and  common  ducts  are  normal  and  perAdous,  as  well  as  the  gall  bladder. 

Liver. — Weight  1740  gms.  On  the  inferior  surface  of  the  left  lobe  are  two 
small  rough  holes  3  to  4  mm.  in  diameter,  and  2  to  3  mm.  deep;  on  pressure  yellow- 
ish, muco-purulent  material  exudes  from  these  openings.  On  section,  throughout 
the  left  lobe  the  portal  veins  are  dilated,  and  contain  yellowish,  sputum-like  material. 
In  the  right  lobe^  particularly  toward  its  superior  surface  and  toward  the  right,  are 
numerous  yellowish,  softened,  irregular  areas  arranged  in  clusters  0.3  to  0.5  cm.  in 
greatest  diameter.  On  pressure,  material  like  that  found  in  the  portal  vein  exudes 
from  the  surface  of  these  areas.  The  intervening  liver  substance  is  brownish-red 
in  color,  and  of  normal  consistence.  The  hepatic  vein,  as  far  as  it  can  be  opened,  is 
normal.  The  primary  branches  of  the  portal  vein  are  much  dilated,  but  their  walls 
are  smooth.  Smears  made  from  contents  of  the  portal  vein  show  flattened  strepto- 
cocci. 

Microscopic    Examination . — Liver  shows  increase  of  connective 
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tissue  about  all  portal  spaces.  Liver  cells  do  not  stain.  At  one  corner  of  section  is  an 
area  separated  from  the  liver  substance  by  connective  tissue  containing  bile  ducts,  in 
which  are  many  cells.  These  cells  are  mostly  polynuclear  leucocytes,  many  of 
which  are  degenerated,  and  phagocytic  cells.  The  distribution  of  connective  tissue 
suggests  that  the  abscess  is  in  a  portal  space. 

VII.— B.  C.  H.    01.145.    T.  T.,  male,  age  seventeen. 

Anatomical  Diagnosis . — Operation  wounds ;  localized  adhesive  peri- 
tonitis in  right  iliac  fossa;  pus  pockets  and  softened  lymph  nodes  about  cecum; 
suppurative  pyleiDhlebitis ;  multiple  abscesses  of  liver;  acute  splenic  tumor;  in- 
farction of  spleen;  acute  broncho-pneumonia  of  right  lower  lobe;  ulcers  of  colon. 

About  in  line  with  the  outer  border  of  the  right  rectus  muscle,  in  the  upper  half 
of  the  abdomen,  is  an  operation  wound  7.5  cm.  long,  in  which  can  be  seen  the  protrud- 
ing ends  of  several  iodoform  gauze  drains.  In  right  lower  quadrant  of  the  abdomen 
is  an  oval  wound  about  2  cm.  in  length.  In  the  centre  of  this  wound  is  an  opening 
about  1  cm.  in  diameter  surrounded  by  red  granulation  tissue.  From  this  opening 
is  a  sinus  extending  down  toward  the  stump  of  the  appendix. 

Peritoneal  Cavit  y . — Contains  a  small  amount  of  clear  fluid.  Most  of 
the  peritoneum  is  smooth,  glistening,  and  free  from  adhesions.  The  mesenteric 
lymph  nodes  are  enlarged,  varying  from  0.5  to  2  cm.  in  diameter,  and  are  grayish- 
pink  on  section.  About  the  above-mentioned  api^endix  wound,  between  the  abdom- 
inal wall  and  the  lower  end  of  the  cecum,  are  numerous  adhesions.  Hidden  away 
in  these  is  the  stump  of  the  appendix  (operation  for  removal  about  three  weeks  pre- 
viously). Along  the  ascending  colon,  and  particularly  between  the  hepatic  flexure 
and  the  neighboring  parts  of  the  abdomen,  jejunum,  liver,  gall  bladder,  and  stomach 
are  numerous  adhesions.  These  are  easily  broken  apart,  as  they  consist  of  young 
connective  tissue  and  fibrin.  The  walls  of  the  above-mentioned  hollow  viscera  are 
also  considerably  thickened  in  this  region.  On  tearing  the  cecum  from  its  attach- 
ments, several  small  pockets  of  thick,  grayish-brown  pus  are  opened.  Behind  the 
cecum  is  a  large  hauph  node,  3  cm.  in  its  greatest  diameter,  which  has  a  caseous, 
partly  calcified  centre.  Another  node,  higher  up,  has  a  softened  purulent  centre. 
Branches  of  the  superior  mesenteric  vein,  running  from  the  lower  part  of  the  ascend- 
ing colon,  are  occluded  by  rather  friable  clots,  mottled  grayish-red  and  gray  in  color. 
These  are  only  slightly  adherent,  but  above  in  the  main  superior  mesenteric  vein, 
especially  that  portion  of  it  behind  the  pancreas,  the  clot  is  pale  in  color  and  firmly 
adherent.  The  portal  vein  contains  a  grayish-brown,  slightly  viscid,  purulent 
fluid.    Other  branches  of  the  portal  system  seem  to  contain  red  clots. 

Pleural  and    Pericardial  Cavities  . — Normal. 

Heart. — Weight  235  gms.  Myocardium  of  faded  yellow  color.  Frozen  sec- 
tion shows  marked  fatty  degeneration  of  fibres.    Coronary  arteries  normal. 

Lungs. — Downy  and  very  pale,  except  the  lower  third  of  the  right  lower 
lobe,  which  is  red  in  color,  and  less  voluminous  as  well  as  firmer  than  other  parts. 
On  section  it  is  pale,  air  containing,  and  rather  dry  except  at  the  right  base,  which 
is  firm,  grayish-red,  and  very  slightly  granular.  The  bronchi  contain  sticky  muco- 
pus,  but  are  not  hyperemic.    The  bronchial  lymph  nodes  are  normal. 

Spleen. — Weight  280  gms.    Is  large,  smooth,  and  dark  red  except  at  one 
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end  over  an  area  about  5  cm.  in  various  diameters,  which  is  lighter  red,  with  a  few 
areas  of  yellowish-gray.  On  section  the  tissue  is  dark  red.  The  ]\Ialpighian  bodies 
are  not  very  distinct.  Areas  at  the  cut  end  are  lighter  in  color,  and  there  are  pale 
areas  which  are  softer  than  other  parts  of  spleen. 

Gastro-intestinal  Tract . — Stomach  is  normal.  The  small  intestine 
shows  many  large  areas  of  congestion  and  submucous  hemorrhages.  The  colon  is 
hyperemic.  In  the  region  of  the  hepatic  flexure  is  a  deep,  punched-out  ulcer  about 
2  cm.  in  its  greatest  diameter.  This  has  rather  overhanging  edges,  and  its  base  is 
formed  by  softened  necrotic  looking  tissue  suggesting  a  broken-down  lymph  node. 
In  the  connective  tissue  about  this  node  (if  it  is  one)  are  several  stitches  (at  recent 
operation  purulent  lymph  nodes  in  this  region  were  incised  and  drained).  About 
8  cm.  from  this  node,  toward  the  cecum,  is  a  second,  deep,  punched-out,  smaller,  but 
similar  ulcer. 

Pancreas . — Normal. 

Liver. — Weight  1570  gms.  The  surface  is  smooth.  On  section,  there  are 
visible  numerous  small  areas  of  bright  yellow  color  against  a  brownish-gray  back- 
ground, at  places  becoming  reddish.  From  many  periportal  spaces,  especially  in 
the  right  lobe,  can  be  squeezed  out  whitish,  creamy  pus.  Some  of  these  abscesses 
are  1  cm.  in  diameter,  but  the  great  majority  are  2  to  3.  mm.  Smears  from  this  pus 
show  leucocytes,  and  a  smaller  number  of  slender  Gram-staining  bacilli.  The 
branches  of  the  portal  vein  at  the  hilum  of  the  liver  contain  dirty,  grayish  pus. 
Gall-bladder  and  ducts  . — Normal.    Hepatic  vein  . — Normal. 

Kidneys,  adrenals,  aorta  . — Normal ;  no  cultures. 

Microscopic  Examination  . — Heart. — Many  fibres  show  marked 
vacuolation. 

Liver. — There  is  a  very  extensive  necrosis;  the  liver  cells  stain  deeply  with 
eosin.  This  staining  involves  almost  the  entire  lobule,  sometimes  sparing  the  cells  at 
the  periphery^  sometimes  those  at  the  centre,  so  that  its  point  of  origin  can  not  be  made 
out.  Not  infrequently  liver  nuclei  are  in  process  of  indirect  division.  Most  of  such 
noted  were  at  the  periphery  of  the  lobule.  This  indicates  some  attempt  at  repair. 
In  the  capillaries  and  between  the  liver  cells  and  capillar}^  wall  are  seen  large  cells 
of  endothelial  character,  occasionally  in  mitosis.  In  places  running  in  from  the 
periphery  may  be  seen  several  cells  with  vesicular  nuclei  resembling  cells  of  bile 
capillaries  or  endothelium.  These  may  sometimes  separate  and  partly  surround 
necrotic  liver  cells.  The  divisions  can  not  be  made  out  between  the  indiAidual 
cells  in  many  cases.  Most  of  the  liver  cells  show  large  fat  vacuoles.  In  the  peri- 
portal connective  tissue  are  numerous  polymorpho-nuclear  leucocytes.  These  can 
be  traced  for  only  a  very  short  distance  into  the  Hver  lobule.  Some  of  the  portal 
veins  are  filled  with  leucocytes  and  fibrin  threads.  In  the  lumen  of  some  of  the 
bile  ducts  are  polymorpho-nuclear  leucocytes.  Liver  necroses,  pylephlebitis,  acute 
suppurative  interstitial  hepatitis. 

Large  Intestine . — Ulcer.  At  one  side  there  is  an  overhanging  edge  of 
normal  mucosa.  The  remainder  of  the  surface  is  ulcerated  to  a  varying  depth,  in 
places  to  the  submucosa,  in  others  to  the  muscularis.  The  base  of  this  ulcer  is  in  parts 
formed  by  granulation  tissue,  partially  covered  by  an  exudate  of  fibrin  and  leucocytes ; 
in  parts  the  fibrin  extends  down  to  the  muscularis.    At  one  end,  in  the  granulation 
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tissue  immediately  beneath  the  fibrin,  are  many  phagocytic  endothehal  cells  with 
leucocytic  inclusions.  In  the  superficial  layer  are  numerous  intestinal  forms  of 
bacteria.    No  evidence  of  tuberculosis,  typhoid  or  amoebae  coli. 

The  lymph  node  shows  fairly  normal  lymphoid  tissue,  but  in  the  loose  areolar 
tissue  about  it  there  is  an  inflammatory  process — granulation  tissue  in  the  wall  of 
the  abscess.  An  artery  near  by  shows  marked  obliterating  endarteritis.  This 
node  came  from  the  region  contiguous  to  the  ulcer  in  colon.  There  is  no  evidence 
of  tuberculosis. 

VIII.— B.  C.  H.    10.185.    D.  S.,  male,  age  sixteen. 

Anatomical  Diagnosis . — Operation  wound ;  chronic  localized  adhe- 
sive peritonitis;  suppurative  pylephlebitis;  multiple  abscesses  of  liver;  acute 
splenitis;  infarction  of  spleen;  chronic  adhesive  perihepatitis;  chronic  adhesive 
pleuritis,  right  side. 

In  the  right  iliac  region  is  an  open  wound  with  granulating  edges,  6  cm.  in  length, 
parallel  to,  and  about  5  cm.  above,  Poupart's  ligament. 

Peritoneal  Cavity . — The  intestines  are  lustreless  and  slightly  injected 
in  places,  but  there  are  no  definite  signs  of  peritonitis.  Their  adjacent  surfaces  are 
slightly  adherent  and  easily  separated,  as  if  held  together  by  a  slight  viscidity  of 
serosa.  Passing  through  the  operation  wound,  the  fingers  enter  a  small  walled-off 
cavity,  the  walls  of  which  are  formed  by  the  cecum,  small  intestine,  and  parietal  peri- 
toneum. In  this  pocket  is  the  stump  of  the  appendix.  The  lumen  is  patent,  and 
from  it  can  be  squeezed  brownish  fecal  material.  The  loops  of  the  intestine  forming 
these  walls  separate  with  difficulty.  The  pelvic  cavity  is  normal.  Between  the  liver 
and  diaphragm  are  numerous,  firm,  fibrous  adhesions.  Adhesions  are  also  marked 
between  the  gall-bladder  and  colon;  between  the  colon,  the  gall-bladder,  and  the 
duodenum;  and  between  the  liver  and  the  right  kidney.  The  gall-bladder  is  dis- 
tended with  clear,  serous,  bile-stained  fluid.  The  common  bile  duct,  the  hepatic 
and  cystic  ducts  are  opened  in  situ  and  are  everywhere  patent.  The  pancreatic  duct 
is  patent  as  well.  The  liver  extends  12  cm.  below  the  tip  of  the  ensiform  cartilage 
in  the  median  line.  Over  the  anterior  surface  of  the  right  lobe  are  numerous  light 
yellow,  irregular  areas  0.5  to  1.5  cm.  in  diameter.  The  abdominal  contents  are 
removed  en  masse.  The  kidneys  are  dissected  out,  and  the  retroperitoneal  tissue  dis- 
sected away  until  the  portal  vein  is  reached.  The  portal  vein  is  opened  toward  the 
liver  and  in  the  opposite  direction  to  the  mesenteric  veins.  The  veins  to  the  ileocecal 
valve,  to  the  middle  point  of  the  small  intestine,  to  the  spleen,  and  to  the  stomach 
are  opened  to  the  point  of  juncture  with  each  viscus.  All  contain  a  rather  thick, 
dark,  grayish-red  fluid.  In  the  upper  part  of  the  vein  (toward  the  liver)  this  fluid 
becomes  lighter  in  color  and  more  distinctly  purulent.  The  vein  going  to  the  appen- 
dix region  differs  in  no  way  from  the  other  branches.  The  walls  of  the  veins  are 
everywhere  smooth  and  show  no  change.  The  incision  toward  the  liver  is  carried 
into  the  veins  going  to  both  the  right  and  left  lobes  of  the  liver.  Both  veins  are 
filled  with  blood-stained  pus.  The  hepatic  vein  and  inferior  vena  cava  are 
normal. 

The  ileocecal  and  mesenteric  lymph  nodes  are  enlarged;  the  largest  measures 
1.2  X  0.5  X  0.5  cm.  On  section  they  are  grayish-pink,  and  their  consistence  is  normal. 
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The  nodes  in  the  region  of  the  foramen  of  Winslow  are  larger,  measuring  2  X  2  X  0.75 
cm.    They  show  nothing  remarkable  on  section. 

Live  r. — Weight  3265  gms.  (after  escape  of  considerable  pus  from  abscesses). 
The  right  lobe  is  firmly  adherent  to  the  diaphragm  and  the  hepatic  flexure  of  colon. 
The  left  lobe  is  of  normal  color  and  not  adherent.  The  right  lobe  is  dark  green,  with 
numerous,  irregular,  light  yellow  patches  0.5  to  1.5  cm.  in  diameter.  On  cutting 
through  these  light  areas,  a  creamy,  yellow  pus  exudes.  On  section,  the  right  lobe 
is  found  to  be  honeycombed  with  abscesses  of  varying  size,  the  largest  being  3  cm. 
in  diameter.  These  abscesses  are  most  numerous  in  the  central  and  anterior  por- 
tions of  the  right  lobe,  and  here  coalesce  so  as  ahnost  to  fonn  a  single  large  cavity. 
The  extreme  right  of  the  lobe  is  free  from  them,  but  the  normal  li^^er  markings  cannot 
be  made  out.  In  the  left  lobe  the  suppurative  process  is  confined  to  the  veins,  which 
are  filled  with  yellowish,  purulent  material.  The  liver  tissue  encircling  the  veins 
is  soft,  and  greenish  in  color.  Smears  from  the  abscess  cavities  show  bacilli  and 
cocci,  the  latter  occurring  singly,  in  pairs,  and  in  short  chains. 

Pleural  Cavities . — The  left  lung  is  free.  The  right  lung  is  firmh- 
adherent  along  its  posterior  border,  and  to  the  diaphragm. 

Pericardial    cavity  . — Heart  and  lungs  normal. 

Spleen. — Weight  330  gms.  The  capsule  is  smooth;  the  surface  red,  with 
dark  brown,  irregular  areas.  On  section,  the  tissue  is  grayish-red  with  dark  l^rown 
somewhat  wedge-shaped  areas  throughout.  The  Malpighian  bodies  are  seen  as 
grayish-white,  translucent  dots,  surrounded  by  a  hyperemic  ring,  and  are  f  to  1  mm. 
in  diameter.    The  trabeculse  are  indistinct;  pulp  apparently  not  increased. 

The  kidneys,  pancreas,  and  g  en  ital  organs  . — Normal. 

Cultures . — Heart's  blood,  lung,  liver,  spleen,  and  kidney — S  t  r  e  p  t  o  - 
coccus  pyogenes;   colon -  like  bacillus. 

Microscopic  Examination . — Liver. — Section  shows  many  small 
abscess  cavities,  the  boundaries  of  which  are  not  sharply  circumscribed,  but  which 
show  the  leucocytes  infiltrating  more  or  less  deeply  and  irregularly  into  the  sur- 
rounding liver  epithelium.  In  a  few  of  these  areas  the  centres  are  broken  down, 
and  stain  sharply  with  eosin.  There  are  many  areas  of  congestion,  in  which  the 
red  blood  corpuscles  extend  out  between  the  liver  cells,  and  are  not  confined  exclu- 
sively to  the  capillaries.  The  portal  connective  tissue  seems  to  be  everywhere  the 
seat  of  focal  collections  of  leucocytes,  and  in  places  the  leucocytes  can  be  seen  infil- 
trating the  space  between  the  liver  cells.  The  liver  cells  in  these  areas  are  small, 
irregular,  granular,  and  stain  with  eosin.  Foci  of  organisms  can  be  seen  in  the 
necrotic  material  in  the  centres  of  the  abscess  cavities,  and  can  also  be  foimd  both 
within  and  without  cells  most  remote  from  these  areas.  In  no  place  in  the  section 
is  a  perfectly  normal  picture  presented. 

IX.— B.  C.  H.    01.188.    E.  B.,  female,  age  eleven. 

Anatomical  Diagnosis . — Operation  wounds ;  localized  fibrinous  peri- 
tonitis, right  iliac  fossa;  pelvic  abscess;  suppurative  pylephlebitis;  multiple 
abscesses  of  liver;  acute  fibrinous  and  chronic  fibrous  pleuritis,  right ;  atelectasis 
of  lung,  right  lower  lobe ;  caseation  of  an  ileocecal  lymph  node. 

Beginning  just  below  the  costal  margin,  5  cm.  to  the  right  and  parallel  to  the 
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median  line,  is  an  open  wound,  10  cm.  in  length,  containing  a  gauze  drain  which 
extends  down  behind  the  liver.  Also  a  scar,  2  cm.  in  length,  just  above,  and  parallel 
to  Poupart's  ligament.  * 

Peritoneal  Cavity . — The  serosa  appears  normal.  The  omentum  is  long 
and  devoid  of  fat.  Its  lower  end  is  bound  down  to  the  cecum  and  the  small  intestine 
in  the  appendix  region  by  easily  separable,  fibrinous  adhesions.  On  separating 
these  adhesions  a  small  pocket  is  found  containing  the  necrotic  end  of  the  appendix 
adherent  to  the  cecum.  Just  behind  this  pocket  is  a  small,  irregular  opening  into 
the  cecum,  through  which  fecal  matter  can  be  expressed.  The  tissues  in  the  neigh- 
borhood are  necrotic.  In  the  pelvis  is  an  area  5  cm.  in  diameter,  including  the  pos- 
terior portion  of  the  uterus,  the  rectum,  the  broad  ligament,  and  the  adjacent  peri- 
toneum, covered  with  a  thick  layer  of  yellowish,  tenacious  fibrin.  The  mesenteric 
lymph  nodes  appear  normal  with  the  exception  of  one  in  the  ileocecal  region  which 
is  2  cm.  in  its  longest  diameter,  has  a  yellowish,  irregular  surface,  and  is  caseous. 

On  opening  the  portal  vein,  it  is  found  occluded  by  a  soft,  purulent,  adherent 
thrombus  extending  up  to  the  bifurcation  of  the  branches  going  to  the  right  and 
left  lobes  of  the  liver;  while  from  this  point  to  smaller  branches  in  the  liver,  the  vein  is 
filled  with  bile-stained,  purulent  material,  and  the  walls  of  the  vessels  are  smooth. 
The  same  suppurative  process  extends  throughout  the  upper  portion  of  the  superior 
mesenteric  vein,  and  through  its  ileocecal  branch  to  the  appendix.  Its  other  branches 
.are  normal.  The  splenic  vein  is  normal,  as  are  also  its  branches,  the  gastric,  the 
pancreatic,  and  the  inferior  mesenteric  veins.  The  biliary  and  pancreatic  ducts  are 
normal. 

Pleural  Cavities . — The  right  lung  is  bound  to  its  parietes  by  fairly 
.dense  fibrous  adhesions  over  the  upper  surface  of  the  lower  lobe.  On  freeing  the 
lung,  the  diaphragmatic  pleura  shows  an  irregular  area  -about  3  cm.  in  diameter, 
•where  the  pleura  is  ulcerated  and  covered  with  bits  of  yellow  fibrin.  Surrounding 
-this  area  for  a  distance  of  3  cm.  the  pleura  is  lustreless,  granular,  and  covered  with 
,a  thin  layer  of  fibrin.    The  corresponding  lung  surface  shows  a  similar  condition, 

■  described  below.    Left  lung  free. 

Pericardial   cavity  . — Normal.    Heart,  weight  95  gms. ;  nomial. 

Lungs . — The  left  lung  is  normal.  In  the  right,  the  lower  lobe  is  atelectatic. 
'On  the  inferior  surface  of  this  lobe  is  a  ragged  area  3  cm.  in  diameter,  slightly  covered 
-with  bits  of  yellow  fibrin,  between  which  can  be  seen  pieces  of  red  lung  tissue.  This 
-necrotic  process  mainly  involves  the  pleura,  but  there  is  a  slight  destruction  of  lung 
-tissue.  About  this  area  for  a  distance  of  3  cm.  the  pleura  is  lustreless,  shghtly 
•granular,  and  covered  with  a  thin  layer  of  fibrin. 

Spleen. — Weight  70  gms.    The  anterior  surface  is  deeply  notched.  The 

■  capsule  smooth.  On  section  it  is  dark  red.  The  Malpighian  bodies  are  seen  as 
irregular  spheroid  dots,  surrounded  by  a  slight  hyperemic  zone.  Trabeculse  and 
blood-vessels  distinct. 

Pancreas  . — Normal. 

Gastro-intestinal  Trac  t. — Throughout  the  cecum  and  for  a  short 
-distance  up  the  ileum,  the  mucosa  is  thickened,  slightly  granular,  and  injected. 

Live  r. — Weight  1000  gms.  (after  drainage  of  considerable  pus).  The  surface 
ids  smooth,  covered  with  innumerable  small,  gray  dots  against  a  dark  red  back- 
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ground.  Over  the  centre  of  the  anterior  surface  of  the  right  lobe  this  marking  is  of 
a  greenish  hue.  On  the  anterior  surface  of  the  lower  part  of  the  left  lobe  is  an 
aperture,  2  cm.  in  length,  and  1  cm.  in  breadth,  the  edges  of  which  are  ragged  and 
covered  with  bits  of  yellow  fibrin.  (Operation  wound  for  drainage.)  On  section, 
both  right  and  left  lobes  are  honeycombed  with  abscess  cavities  from  0.5  to  2.5  cm. 
in  diameter,  containing  thick  yellow  pus,  which  exudes  when  they  are  cut.  The 
greater  confluence  of  these  cavities  is  in  an  area  a  little  to  the  left  of  the  centre  of 
the  right  lobe,  involving  the  liver  substance  throughout  a  space  as  large  as  the  hand. 
This  appears  almost  as  one  large  abscess.  A  similar,  but  slightly  smaller  area  is  seen 
in  the  lower  posterior  portion  of  the  left  lobe. 

Between  these  abscess  cavities,  the  liver  substance  shows  a  red  background 
with  numerous,  minute,  patent  blood-vessels  around  it,  in  which  there  is  a  sharply 
circumscribed  zone,  grayish-yellow  in  color,  making  areas  to  f  mm.  in  diameter. 
There  are  also  similar  areas  in  which  no  blood-vessels  can  be  made  out. 

Kidneys,  bladder,  and  genital  organs  . — Normal. 

Cultures . — Heart's  blood,  liver,  and  kidney — S  treptococcus  pyo- 
genes, and  colon-like  bacillus. 

Microscopic  Examination. — Portal  Vein. — Intima  of  vein  has 
disappeared  and  walls  of  the  vessel  are  infiltrated  ■ndth  pohTnorpho-nuclear 
leucocytes  which  extend  in  large  numbers  into  the  lumen.  Mixed  with  these  are 
red  blood-corpuscles,  a  few  endothelial  cells,  and  large  cells  with  several  nuclei. 
Adjacent  pancreas  normal. 

Liver. — Congested.  The  liver  cells  are  swollen,  reticulated,  and  stain  with 
eosin.  The  abscess  cavity  is  filled  with  leucocytes  and  many  granular  cells,  starting 
apparently  from  the  periportal  connective  tissue.  The  section  contains  very  little 
normal  liver  epithelium;  everywhere  are  areas  of  cell  infiltration,  or  degeneration 
and  vacuolization  of  the  liver  cells,  starting  apparently  from  the  centres  of  the 
lobules.  The  nuclei  of  many  of  the  cells  are  fragmented,  and  at  times  numbers  of 
these  fragments  are  included  in  large  pale  cells.  Small  collections  of  organisms  can 
be  seen  in  some  of  the  cells. 

Lung  . — Section  of  the  lung  shows  marked  infiltration  of  leucocytes  into  the  lung 
tissue  for  a  short  distance;  and  the  alveoli,  above  this,  are  crow^ded  together  and  show 
some  desquamation  of  lining  epithelium.  The  blood-vessels  are  everywhere  filled 
with  red  blood-corpuscles.    Leucocytes  crowd  the  periphery  of  the  vessels. 

X.— J.  H.  H.    1409.    Female,  age  thirteen. 

Anatomical  Diagnosis  . — Operation  wound ;  acute  gangrenous  appen- 
dicitis ;  suppurative  pylephlebitis ;  multiple  abscesses  of  liver;  infarction  of  kidney. 

Peritoneal  Cavity . — The  serous  surfaces  are  smooth.  Ca^dty  contains 
500  cc.  of  slightly  turbid,  serous  fluid.  The  appendix  lies  transversely  across  the 
psoas  muscle  and  reaches  from  it  to  the  sigmoid  flexure,  where  it  is  adherent.  The 
entire  appendix,  with  the  exception  of  the  most  proximal  portion,  is  hidden  from 
view  by  the  ileum,  near  the  ileocecal  valve.  This  part  of  the  intestine  turns  inward 
and  is  closelj^  adherent  over  the  appendix.  The  appendix  is  thus  covered  in  on  all 
sides  by  intestine  or  by  friable  adhesions.  It  is  necrotic  throughout  most  of  its 
extent,  and  on  separating  the  adhesions,  large  rents  appear  in  its  wall.    The  adjoin- 
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ing  ileum  shows  a  similar  necrosis.    The  vein  in  the  mesentery  leading  from  the 
region  of  the  appendix  is  distended  with  pus,  and  its  walls  are  in  large  part  necrotic. 
Traced  upward,  this  vessel  opens  into  the  portal  vein  behind  a  large,  partly  occluding 
thrombus.    The  other  branches  of  the  portal  system  are  normal. 
Spleen . — Weight  45  gms. ;  it  appears  normal. 

Kidneys . — On  the  right  there  is  a  small,  somewhat  depressed,  deep  pink 
area,  with  a  hemorrhagic  zone  around  it.  On  section  this  extends  1  cm.  into  the 
tissue,  and  is  rather  softer  than  that  adjoining. 

Liver  . — Is  very  much  enlarged.  An  operation  wound  leads  into  a  cavity  in 
the  right  lobe.  The  left  lobe  extends  far  over  into  the  splenic  region.  The  liver  is 
lightly  adherent  to  the  surrounding  organs.  Its  surface  presents  many  fluctuating 
areas  w^hich  are  surrounded  by  areas  of  congestion.  On  section  the  whole  liver,  and 
more  especially  the  large  right  lobe,  are  found  riddled  by  these  abscess  cavities, 
evidently  in  connection  with  the  branches  of  the  portal  vein,  and  probably  for  the 
most  part  in  direct  connection  with  them.  The  gall  ducts  are  much  dilated,  and 
probably  also  involved  in  the  infection.  The  abscess  cavities  vary  in  size  from  a 
few  mm.  to  3  cm.  They  appear  to  anastomose  freely  with  one  another. 
They  are  filled  with  thick  yellow  pus,  streaked  here  and  there  with  bile.  The  tissues 
adjoining  the  abscesses  have  the  appearance  of  deejDly  congested  and  compressed 
liver  substance.    The  walls  of  the  abscesses  are  ragged  and  necrotic. 

Gall-bladder  Ducts  . — Appear  normal. 

Cultures . — Heart's  blood  and  hepatic  abscess — B  acillus  coli  com- 
munis. 

Analysis  of  Cases  of  Liver  Abscess. — Sex. — Of  these  10  cases,  8  were 
male,  and  2  female. 

A  g  e. — Of  the  10  cases,  5  were  under  twenty-five  years  of  age;  3  were  between 
twenty-five  and  thirty-five;  1  was  forty-two;  and  1,  fifty-two.  The  earliest 
age  was  eleven  years. 

Condition  of  Appendix . — In  4  cases  the  appendix  had  been 
removed,  and  there  remained  only  an  appendix  stump.  In  2  cases,  the  appen- 
dices were  gangrenous.  In  2  (Nos.  I  and  IV)  the  lesion  was  so  slight  as  to  render 
questionable  its  etiological  relation  to  the  portal  process. 

Condition  of  Liver . — ^The  liver  was  enlarged  in  nearly  all  our  cases, 
and  with  two  exceptions,  it  weighed  more  than  1500  gms.  One  of  these  two, 
weighed  1000  gms.,  and  as  the  age  of  the  patient  was  only  eleven  years,  it  was 
relatively  enlarged;  while  in  the  other  case,  a  man  of  fifty-two,  its  ^veight  w^as 
1250  gms.,  and  it  could  not  be  considered  as  a  liver  reduced  in  size.  The  greatest 
weight  was  3265  gms.,  occurring  in  a  patient  sixteen  years  old.  The  appearance 
of  the  liver  varies  with  the  size  and  distribution  of  the  abscess  cavities.  When 
these  are  situated  in  the  central  portions  of  the  liver,  they  give  a  mottled  appear- 
ance to  its  surface.  Against  a  background  of  fairly  normal  liver  tissue,  brown, 
brownish,  brownish-red,  yellow,  or  greenish  in  color,  the  abscess  usually  appears 
as  a  larger  or  smaller  area  of  a  lighter  hue,  generally  yellow,  but  sometimes 
greenish  from  staining  of  the  contents  by  bile,  and  often  surrounded  by  a  zone 
16 
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of  congestion.  These  colors  vary  with  the  character  of  the  contents  of  the 
abscess,  and  the  distance  at  which  it  Ues  beneath  the  peritoneal  covering  of 
the  liver.  If  the  abscess  is  situated  immediately  beneath  the  serosa,  the 
suppurative  process  often  extends  through  the  peritoneum,  and  produces  a 
fibrinous  exudation,  a  localized  fibrinous  perihepatitis.  If  the  abscess  is  small, 
little  change  is  produced  in  the  contour  of  the  liver,  but  larger  abscesses  produce 
distinct  bulgings  of  the  surface,  which,  in  consequence  of  increased  thinning  of 
the  tissue  between  abscesses  and  serosa,  may  penetrate  and  discharge  their 
contents  into  the  peritoneal  cavitj'  (see  Case  V). 

The  cut  surface  of  the  lii^er  presents  different  appearances  according  to  the 
distribution  and  development  of  the  inflammatory  process.    The  intrahepatic 


along  the  course  of  the  venous  trunks,  or  showing  diverticula  due  to  the  parietal 
coalescence  of  adjacent  cavities  (see  Fig.  154).  In  the  latter  case,  very  large 
abscesses  may  be  formed,  one  of  which,  in  our  series,  measured  15  X  12  cm. 

The  abscesses,  as  a  rule,  are  multiple,  and  scattered  throughout  the  Yixer, 
honeycombing  its  structures.  All  of  our  cases  showed  this  condition.  In  spite 
of  this  uniform  distribution  of  purulent  material,  however,  one  lobe  is  more 
frequently  affected  than  the  other.  In  Case  I  the  purulent  })rocess  was  more 
marked  in  the  left  lobe,  in  Cases  VI,  VIII,  IX,  and  X,  in  the  right.  "When 
the  liver  tissue  is  so  extensively  involved,  surgical  inter-\-ention  is  hopeless,  and 
unfortunately  this  is  the  more  usual  condition,  certainly  in  the  later  stages  of 
the  infection.  There  are,  however,  two  other  types,  not  represented  in  our  series 
of  cases,  which  are  amenable  to  surgical  treatment,  and,  therefore,  of  especial 


Fig.  154. — Portal  Infection. 
a.  Multiple  abscesses  of  the  liver  breaking  into  each  other.  6. 
Infiltrated  liver  tissue  in  the  neighborhood  of  the  abscesses. 
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portal  veins  alone  may  be  af- 
fected, and  show,  where  cut,  a 
dark  red,  firm,  adherent  clot,  as 
in  Case  II,  a  friable,  reddish- 
gray  clot,  or  fluid  puriform  ma- 
terial, as  in  Cases  IV  and 
Extension  from  the  vein  to  the 
hepatic  tissue  produces  ab- 
scesses varying  in  size  from  a 
few  millimetres  to  many  centi- 
metres. Their  contents  varies 
from  a  thin  fluid  to  a  grumous 
mass.  Their  color  depends  on 
the  admixture  of  pus  cells,  he- 
patic elements,  bile,  and  blood. 
The  walls  ma}'  be  smooth  or 
ragged,  and  they  are  sometmies 
lined  by  granulation  tissue. 
The  abscesses  are  round  or  ir- 
regular in  shape,  anastomosing 
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interest.  These  are  (1)  cases  in  which  the  abscess  is  single,  and  (2)  cases  in 
which  a  single  large  abscess  is  surrounded  by  groups  of  small  ones,  while  the  other 
parts  of  the  liver  are  little,  or  not  at  all  affected.  Cases  of  the  former  condition 
have  been  reported  by  Payne  (1870),  Frankel  (1891),  Shoemaker  (1893), 
MuNRO  (1902),  and  others.  Examples  of  the  latter  condition  are  given  by 
AsHBY  (1879),  by  Church  (1883),  and  by  others. 

The  microscopic  picture  is  as  variable  as  the  macroscopic.  The  intralobular 
veins  are  filled  by  thrombi  or  by  pus,  with  the  walls  practically  normal  and  the 
liver  tissue  showing  no  change;  or  by  groups  of  necrotic  liver  cells  fcentral  or 
focal  necroses).  The  interior  of  the  veins  may  also  appear  normal,  although 
the  pathologic  process  has 

begun  to  invade  the  wall,      .^  -      -      a,     .  .-^  .^.^^  „ 

and  the  peripheral  connec-       ,    ,     *        °  *l    /    '^\'*\p''^  »4'? 

tive  tissue  shows  leuco-      '*  «  /  •      »        *^ •.;-.«*'«■  ?<^; 

cvtic  infiltration.    Some-  ?  v  .  ^      '  " - 

times  the  latter  condition      n  "  ,  't    »  I-^^'s^i"''^ -^'n^  f 

exists  without  the  presence  , ;     ■  "        ;t;-v^  -,  ^^j\v 

of  thrombi  in  the  veins,  and  «■  ^   >  %  , 

there  is  then  an  acute  sup-    ,  -     =^  ^       ^  "     "i.  - 

purative  interstitial  hepa-  -^.f**  's.  -x-li-.Vw"  9>fcrc-*irj<8ft  ■  '       ■  :? 

titis  without  pvlephlebitis    b  V'-^<*  *     .-■"s;:;^*,^-^"^'*-".  ' 
(see  Fig.  155).    When  ne-  '*<>"*;1"''    '"^^  -^.t,-'  .     '  ' 

crosis  and  softening  begin,       j      ■ -       -  -  -f  .'.  - 


there  are  abscesses,  some-        •  o        -         s  ,  ^      •  ' 

times  confined  to  the  peri-  ■  Z/  *     ,  ^ 

portal  connective  tissue,  »•    t,*       ■■.       «    r/'/"-*"  "  i 
but  more  often  involving  " 

the  liver  lobules.      These  Fig.  155. — Acute  Suppurative  Interstitial  Hepatitis  due  to 
T_                          1      1  Portal  Infection. 

abscesses  mav  be  large  or      ^.      „    ,      ,    ,  ,    ■  ^,  , 

a.  Liver  cells;  o,  marks  the  centre  of  an  infiltrated  portal  space;  c,  leu- 

small,  they  may  be  widely  cocyte;  rf,  the  vessels, 

separated,  or  the  section 

may  be  thickly  studded  with  them.  The  abscess  wall  is  sometimes  formed  of 
liver  cells,  and  these  may  be  little  changed,  or  they  may  be  degenerated  and 
much  compressed ;  sometimes  the  wall  consists  of  remains  of  the  periportal  con- 
nective tissue.  Reparative  changes  may  appear  in  the  shape  of  granulation  tissue 
lining  the  abscess  cavity  (see  Case  II),  which,  if  death  does  not  ensue,  eventually 
forms  adult  connective  tissue.  Liver  cells  about  the  abscess  may  be  evidence  of 
proliferation  (Case  VII).  Degenerative  changes  remote  from  abscesses  are  gener- 
ally prominent  throughout  the  liver  parenchyma. 

E  t  i  0  1  0  g  y. — The  pathogenesis  of  these  hepatic  suppurations  is  of  con- 
siderable interest..  How  do  the  septic  organisms  reach  the  liver  from  the 
remotely  situated  appendix?  According  to  Loison,  the  path  may  be  by  the 
biliary,  the  arterial,  the  venous,  the  lymphatic,  or  the  peritoneal  route.  In 
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addition  to  these  there  is  what  may  be  called  a  mixed  lymphatic  A'enous 
route. 

The  bile  passages  are  an  unusual  route  for  the  extension  of  the  suppurative 
processes  to  the  liver.  Pilliet  and  Gosset,  however,  report  a  case  in  which 
they  claim  that  the  abscesses  occupied  the  bile  ducts,  and  originated  from  them, 
affording,  in  their  opinion,  an  example  of  suppuration  of  the  intrahepatic  bile 
ducts,  originating  in  the  appendix.  In  one  of  our  series.  Case  X,  the  intra- 
hepatic ducts  appeared  to  be  involved  in  the  inflammatory  process,  but  the 
portal  venous  system  was  e"\'idently  the  source  of  the  liver  infection. 

The  hepatic  artery  is  a  route  by  which  it  is  evident  that  infectious  agents 
may  be  brought  to  and  lodged  in  the  liver.  The  infection  finds  its  way  into 
the  general  circulation  from  the  region  of  the  appendix,  either  b}'  way  of  the 
inferior  vena  cava,  or  by  the  portal  A'ein,  in  the  latter  case  ha^'ing  passed  once 
through  the  liver  without  lodging  there.  Such  a  condition  is  part  of  a  general 
pyohemic  process,  and  is  accompanied  by  suppurative  processes  elsewhere  in 
the  body.  None  of  our  cases  belongs  to  this  group.  In  this  connection,  it  must 
be  remembered  that  general  pyemic  processes  elsewhere  may  be  secondary  to 
the  hepatic  process,  which  in  its  turn  originated  in  the  appendix. 

The  portal  system  is  by  far  the  most  important  route  of  infection,  and 
it  is  to  this  group  that  all  our  cases  belong.  By  this  path  bacteria  may 
be  transported  from  the  appendix  to  the  liver,  and  develop  in  it  without 
affecting  the  venous  trunk.  More  frequently,  howe^'er,  septic  thrombi  form 
somewhere  in  the  course  of  the  vein,  and  we  have  a  pylephlebitis,  as  in  all  of 
our  cases.  The  septic  formation  may  happen  at  an}^  point  between  the  appendix 
and  the  liver,  after  which  the  process  extends  into  the  liver.  The  various 
points  at  which  such  formations  may  occur  are  illustrated  in  our  series  of  cases, 
in  which  the  portal,  superior  mesenteric,  and  appendical  veins  were  filled  to  a 
greater  or  less  extent  with  a  clot  or  with  fluid  pus,  the  remaining  portion  con- 
taining normal  blootl.  The  other  branches  of  the  portal  system  may  remain 
free;  or  the  venous  trunk,  in  part  or  in  whole,  may  be  filled  with  puriform  material 
as  in  Case  VIII.  The  wall  of  the  vein  may  show  little  change,  or  it  may  be  so 
extensively  involved  that  on  microscopic  examination  its  original  structure  can 
with  difficulty  be  made  out. 

According  to  Loison  the  lymphatics  of  the  appendix  do  not  communicate 
with  the  liver;  but  in  inflammatory  conditions,  either  by  means  of  adhesions 
to  the  parietal  peritoneum,  or  through  a  retroperitoneal  abscess  formation,  a 
connection  is  established  with  the  parietal  lymphatics  which  ascend  toward  the 
diaphragm  and  in  this  wa}^  reach  the  liver.  Cases,  the  etiology  of  which  can 
be  explained  in  this  way,  are  given  by  Korte  (1892),  Shoemaker  (1893),  and 
by  Piard  (1896).  For  none  of  our  cases  is  such  an  explanation  necessary,  but 
Case  VIII  is  suggestive  of  what  we  have  termed  the  mixed  lymphatic  venous 
route,  in  which  the  infection  is  carried  to  the  lymph  nodes  of  the  ileocecal  chain, 
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and  here  produces  hyperplasia  and  inflammatory  softening,  thus  forming  the 
starting-point  of  the  portal  infection. 

Supra-  or  subhepatic  collections  of  pus  may  form,  and  then  extend  into  the 
liver,  forming  what  is  clinically  a  liver  abscess.  Such  a  case  may  arise  b}^  peri- 
toneal extension  of  the  process,  and  also  by  retroperitoneal  extension.  This 
group,  however,  belongs  more  properly  to  that  of  subphrenic  or  other  localized 
abscess. 

Bacteriology . — The  bacteriology  of  liver  abscess  is  the  same  as  that 
of  appendicitis.  The  organisms  present  are  those  of  the  intestinal  flora,  which 
after  reaching  the  liver  from  the  appendix  b}^  some  one  of  the  various  routes 
just  described,  develop  there,  with  a  resulting  abscess.  In  our  cases,  cultures 
from  the  contents  of  the  portal  vein  within  the  liver  or  from  abscess  cavities 
showed  bacillus  c  o  1  i  communis  alone  in  3  cases,  and  combined 
with  streptococcus  pyogenes  in  4.  In  the  others  no  cultures 
were  taken,  but  in  one  of  them,  smears  made  from  pus  in  the  portal  vein  showed 
a  variety  of  bacteria,  including  both  bacilli  and  cocci. 

Two  theories  have  been  advanced  to  explain  why  liver  abscess  develops 
in  some  cases  of  appendicitis  and  not  in  others:  (1)  increased  virulence  of  the 
organisms;  (2)  lowered  resistance  of  the  liver  from  some  preexisting  lesion. 
The  first  theory  is  difficult  of  proof  in  any  given  case.  To  apply  the  second 
to  our  own  cases  is  almost  equally  so,  for  in  nearly  all  of  these,  the  liver  was  so 
extensively  involved  by  the  process  in  question  that  but  little  idea  of  previous 
lesions  could  be  entertained.  In  only  2  cases  was  there  any  evidence  of  a 
former  cirrhosis,  and  in  one  of  these  it  was  but  slightly  marked. 

The  following  additional  case  of  Mxer  abscess  oi'iginating  in  the  appendix  has 
been  sent  me  by  G.  Adami  of  McGill  Universit}',  Montreal  (see  Fig.  156) : 

A.  M.,  age  fourteen,  died  April  24,  1901. 

Anatomical  Diagnosis . — Thrombosis  of  the  ileocolic  branches  of  the 
superior  mesenteric  vein;  purulent  thrombo-phlebitis  of  the  portal  and  splenic  veins; 
multiple  liver  abscesses. 

Peritoneal  Cavity . — The  vessels  in  the  great  omentum  are  injected  in 
the  neighborhood  of  the  wound,  but  there  is  no  evidence  of  pus  within  them.  The 
liver  reaches  7  cm.  below  the  costal  margin  in  the  right  nipple  line. 

Liver . — Dark  green  areas  are  scattered  over  the  surface.  Near  the  capsule 
on  the  dome  of  the  right  lobe  are  two  or  three  small  abscesses.  These,  however,  do 
not  project,  and  give  no  indication  of  the  suppuration  within  the  organ.  The  omental 
veins  are  normal  except  for  moderate  congestion;  the  main,  right,  superior  mesenteric 
branches,  passing  from  the  ileocecal  region,  are  surrounded  by  swollen  and  congested 
lymph  glands.  A  fine,  dark,  apparently  adherent  thrombus  extends  along  the  vein 
up  to  its  junction  with  the  superior  mesenteric.  There  are  no  signs  of  pus  here, 
although  the  walls  are  dark  and  of  inflammatory  appearance.  The  clot  extends 
beyond  the  junction  of  the  other  main  branches  of  the  superior  mesenteric,  ending 
abruptly  just  above  the  point  of  junction  of  the  main  branches  of  the  vein.    In  the 
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portal  vein,  the  clot  gives  way  to  debris  and  to  taie  pus,  rather  dirty,  thin,  and  of  a 
yellowish  tinge.  Similar  matter  extends  the  whole  length  of  the  splenic  vein  into 
the  individual  branches  and  oozes  from  these  upon  sections  of  the  spleen.  The  branch 
of  the  portal  vein  going  to  the  right  lobe  of  the  liver  is  full  of  pus;  that  going  to  the 
left  is  completely  filled  by  a  thrombus.  Here  and  there  in  the  liver  substance  this 
thrombus  gives  place  to  pus  with  abscess  formations,  which  are  most  extensive  in 
the  upper  half  of  the  right  lobe.  The  liver  substance  is  disorganized,  and  there  are 
groups  of  abscesses  having  a  grape-Uke  arrangement  in  the  rest  of  the  right  lobe, 
with  isolated  groups  in  the  left  lobe.  Chains  of  swollen  glands  surround  the  portal 
vein  at  the  hilum  of  the  liver.  Smear  preparations  of  pus  from  different  regions 
give  the  same  results  in  all  the  different  regions,  namely,  a  mixture  of  bacillar}- 
forms,  some  long  and  large,  others  slim,  and  others  again  short  and  in  chains. 

SPLEEN. 

Acute  appendicitis  may  produce  an  acute  splenic  tumor.  In  some  cases, 
however,  where  microscopic  examination  shows  the  changes  of  an  acute  splenitis, 
there  is  not  much  enlargement.  Abscesses  and  infarctions  may  also  occur  in  the 
spleen  as  they  do  in  other  organs. 

In  our  series  of  cases,  24  showed  an  acute  splenic  tumor.  The  proliferation 
of  epithehoid  cells  in  the  Malphigian  bodies,  commonly  found  in  diphtheria 
(Councilman,  Mallory,  and  Pearce),  were  very  seldom  seen  in  those  of  our 
cases  which  were  studied  microscopically.  Simple  congestion  and  hemorrhage 
were  much  more  common.  The  size  of  the  spleen  varied  greatly;  and  the 
cases  in  which  the  weight  was  given,  msij  be  grouped  as  follows:  Less  than 
50  gms.,  1  case;  50  to  109  gms.,  11  cases;  110  to  169  gms.,  20  cases;  170  to 
229  gms.,  7 cases;  230  to  289  gms.,  12  cases;  290  to  349,  8  cases;  370,  and  over 
4  cases.  The  largest  spleen  weighed  600  gms.  Infarction  occurred  in  2  cases 
in  both  of  which  pylephlebitis  was  present. 

KIDNEYS. 

The  renal  lesion  most  often  associated  with  acute  appendicitis  is  a  degen- 
erative nephritis.  B}^  extension  from  the  region  of  the  appendix,  the  process 
may  involve  the  ureter  and  cause  an  ascending  pyelonephritis.  This  happened 
in  one  of  our  cases.  Furthermore,  if  a  general  pyemia  should  result  from  the 
suppurative  process  at  first  localized  in  the  appendix,  metastatic  abscesses  ma}' 
be  found  in  the  kidne^^  Associated  with  an  embolic  process,  there  may  be  in- 
farction of  the  kidney,  of  which  we  had  one  example,  occurring  in  connection 
with  acute  vegetative  endocarditis  of  the  mitral  and  the  aortic  ^'alves. 

Beside  these  lesions,  which  are  referable  to  the  bacteria  and  toxins  proceeding 
from  the  original  pr'ocess  in  the  appendix,  there  was  evidence  in  a  number  of 
cases  of  a  pathogenic  process  in  the  kidney  antedating  that  in  the  appendix. 
Of  this  class,  there  were  12  cases  showing  a  chronic  diffuse  nephritis  of  varying 
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degree,  beside  1  with  marked  acute  and  chronic  glomerulo-nephritis.  This 
latter  case  had  shown  the  typical  symptoms  of  nephritis  for  nine  months,  and 
the  autopsy  revealed  the  above  lesions  in  a  horseshoe-shaped  kidney,  together 
with  an  associated  pelvic  abscess,  apparentl}'  originating  in  the  appendix. 
There  was  one  case  of  renal  calculus,  and  one  of  amjdoid  kidne}'.  In  the  other 
cases  there  was  no  chronic  renal  lesion. 

INTESTINES. 

Except  for  the  involvement  of  the  serosa  in  a  general  peritonitis  the  changes 
exhibited  by  the  intestines  are  few.  The}'  consist  of  congestion,  small  sub- 
mucous hemorrhages,  and,  very  rarely,  areas  of  slight  diphtheritic  exudation 
of  the  mucosa.  In  one  of  the  cases  of  appendicitis,  death  Avas  due  to  hemor- 
rhage from  an  eroded  vessel  in  a  duodenal  ulcer. 

LUNGS. 

In  IS  cases  the  lungs  were  congested  and  edematous;  15  showed  broncho- 
pneumonia with  varying  involvement  of  the  lung;  in  2  there  was  lobar  pneu- 
monia. The  cases  of  broncho-pneumonia  ma}'  be  explained  in  two  ways:  (1) 
as  an  infection  from  the  appendix  by  the  vascular  route;  (2)  as  an  infection 
by  the  air  passages;  the  development  of  bacteria  thus  entering  being  favored 
by  the  condition  of  lowered  resistance  associated  with  the  appendicitis.  The 
first  is  a  true  secondary  infection,  the  second  is  of  the  nature  of  a  terminal  in- 
fection. In  4  cases,  the  lungs  were  atelectatic.  The  latter  condition  was  asso- 
ciated with  pyothorax. 

PLEURA. 

The  pleural  cavity  may  show  inflammatory  exudation  associated  with 
appendicitis,  arising  in  two  ways:  (1)  b}'  extension  from  a  pneumonic  focus  or 
infarct  in  the  lung;  (2)  by  extension  from  the  abdominal  cavity  by  way  of  the 
lymphatics,  or  by  erosion  of  the  diaphragm.  The  latter  form,  which  is  almost 
always  associated  with  subphrenic  abscess,  constitutes  the  "  appe)idicular 
pleurisy"  of  some  writers,  and  it  is  almost  always  right-sided.  Some  writers 
indeed  claim  that  it  is  invariabh^  situated  on  the  riglit  side,  but  this  view  cannot 
be  accepted,  for,  as  we  have  seen,  subphrenic  abscess  following  appendicitis 
may  occur  upon  the  left  side,  and  ma}'  be  followed  by  acute  pleuritis  on  that 
side,  as  actually  happened  in  one  of  our  cases  (see  Case  ^TI). 

The  appearance  of  the  pleural  cavity  varies  with  the  amount  and  the  char- 
acter of  exudation  present,  so  that  all  gradations  between  a  very  slight  fibrinous 
pleuritis  and  an  extensive  pyothorax  occur.  In  almost  all  the  cases  of  pneu- 
monia a  slight  pleuritis  was  found.  In  4  cases,  there  was  an  extensive  pyo- 
thorax. 
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HEART. 

Entrance  of  bacteria  into  the  general  circulation  may  lead  to  an  acute 
endocarditis.  This  occurred  in  3  cases.  All  were  cases  of  acute 
vegetative  endocarditis,  2  of  mitral,  and  1  of  mitral  and  aortic 
valves.  Preexisting  chronic  valvular  lesions  were  seen  in  3  cases;  in 
all  of  which  the  mitral  valve  was  affected.  In  1  there  was  stenosis,  and 
in  2  insufficiency.  In  the  former  the  aortic  valve  also  was  reduced  to  a  small 
triangular  opening  from  interadhesion  and  thickening  of  the  valve  segments. 

In  2  cases  there  was  heart  h3'pertrophy  without  valvular  lesion, 
referable  to  general  arterio-sclerosis  and  chronic  diffuse  nephritis. 

BLOOD  VESSELS. 

Arterio-sclerosis  is  frequentl)^  found  at  autopsies,  especially  in 
patients  of  advanced  years,  but  it  has  no  etiological  relation  to  appendicitis, 
although  it  may  have  influenced  the  course  of  the  disease.  Thrombosis  and 
embolism  may  occur  as  a  result  of  the  inflammatory  process  in  the  appendix. 
Thrombosis  of  the  portal  system  of  veins,  and  septic  embolism 
with  abscess  formation  have  already  been  considered. 

Embolism  of  the  pulmonary  artery  is  not  extremely  rare. 
If  the  embolus  is  of  a  size  sufficient  to  obstruct  a  large  branch  of  the  artery,  it 
is  rapidly  fatal.  If  it  is  not  so  large,  and  blocks  onh'  smaller  branches,  infarction 
is  the  result,  which  may  or  may  not  end  fatally.  The  latter  condition  results 
from  a  thrombosis  of  the  veins,  in  the  region  of  the  appendix,  which  empty  into 
the  inferior  vena  cava.  The  thrombi,  after  formation,  become  detached  and 
entering  the  larger  vessels  are  borne  to  the  right  heart,  where  they  may  either 
lodge,  or  pass  through  to  stop  in  some  branch  of  the  pulmonary  artery.  This 
complication  occurs  not  infrequently  post-operatively,  often  happening  in  cases 
which  are  running  a  perfectly  satisfactory  com-se,  and  forming  one  of  the  most 
unfortunate  complications  of  the  surgical  treatment  of  appendicitis. 

In  our  series  of  cases,  there  were  3  of  pulmonary  embolism.  In  1  of  these, 
the  occluded  branches  were  quite  small,  and  hemorrhagic  infarcts  in  the  left 
lower  lobe  of  the  lung  had  been  the  result.  The  condition  was  associated  with 
a  chronic  valvular  lesion  of  the  left  side  of  the  heart,  and  death  was  due  to 
general  peritonitis.  In  the  other  2  cases,  the  main  artery  was  occluded  by 
a  large  clot,  which  occasioned  death.  In  both  cases,  the  appendix  had  been 
removed  and  the  stumps  appeared  to  be  healing,  although  a  small  abscess  was 
found  in  the  neighborhood  of  one  of  them.  In  none  of  the  cases  was  the  exact 
source  of  embolus  discovered,  though  the  veins  of  the  pelvis,  of  Scarpa's  triangle, 
and  of  the  popliteal  space  were  examined  for  evidence  of  thrombosis. 

Thrombosis  or  embolism  of  a  coronary  artery  is  less 
frequent.    It  happened  only  once  in  our  86  cases;  the  anterior  descending  branch 
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of  the  coronary  artery  being  occluded  by  a  thrombus  in  a  case  with  acute  gan- 
grenous appendicitis,  peri-appendical  abscess,  acute  general  peritonitis,  arterio- 
sclerosis, nephroliathiasis,  and  chronic  diffuse  nephritis. 


CHROXLC  ADHESR'E  APPEXDICmS, 

By  this  term  is  meant  fibrous  adhesions  binding  the  appendix  to  neighboring 
structures.  These  adhesions  may  be  due  to  a  previous  inflammatory  process 
originating  in  the  appendix,  or  to  one  extending  to  the  appendix  from  adjacent 
structures  ia  which  it  originated.  The  first  maybe  considered  as  primary, 
the  second  as  secondary  chronic  adhesive  appendicitis. 

Frequency . — Adhesions  about  the  appendix  are  frequently  met  with 
at  autopsies,  and  in  most  of  such  cases  there  is  no  evidence  that  they  have  affected 
the  health  and  comfort  of  the  patient.  Statistics  of  frequency  of  this  condition 
ysLTx  greatly,  but  there  can  be  no  doubt  that  adhesions  about  the  appendix  are 
so  common  as  to  indicate  that  many  people,  at  some  time  during  their  lives, 
have  had  an  inflammatory-  process  invohing  the  appendix,  which  has  not. 
however,  caused  any  serious  consequence. 

The  occurrence  of  fibrous  adhesions  about  the  appendix  was  investigated  in 
3770  autopsies  at  the  Boston  City  and  Johns  Hopkins  Hospitals.  Some 
autopsies  includevl  in  those  observed  with  reference  to  acute  appendicitis  are 
not  utilized  because  very  incomplete  records  of  them  are  available.)  Such 
adhesions  were  foimd  in  325  cases,  or  8.62  per  cent.  This  percentage  is  un- 
doubtedly too  low.  and  it  is  probable  that  adhesions  were  present  in  some  cases 
not  mentioned.  In  1632  of  the  protocob  there  was  no  description  of  the 
appendix:  in  213S.  the  appendix  is  stated  to  have  been  normal,  or  a  description 
of  its  condition  is  given.  Of  the  latter  nmnber.  15.2  per  cent,  showed  adhesions. 
The  correct  ratio  probably  lies  between  the  two. 

Ferguson  found  eAidence  of  old  inflammatory  adhesions  in  only  3i  per 
cent,  of  200  cases  examined,  while  W.mxis.  in  a  coUection  of  autojK^ies  extending 
over  five  years,  foimd  that  only  1.7  per  cent,  of  all  appendices  presented  eW- 
dences  of  disease.  According  to  Curtis.  Fixkelsteix  foimd  adhesions  in  7 
per  cent..  Raxsohoff  in  12  per  cent.,  and  Kraussolp  and  Toft  in  i  per  cent, 
of  their  autopsies.  Robixsox.  in  a  study  of  12S  cases,  encoimtered  emiences 
of  former  |)eri-api>endical  peritonitis  in  S2.  or  64  per  cent.  Hartley  quotes 
Hektoex  a.^  finding  adhesions  42  times  in  2S0  cases,  or  15  per  cent.,  and  Maurix 
16  times  in  112.  or  14.3  per  cent.  In  "Progressire  Medicine''  ior  Jime.  1900, 
p.  50.  it  is  stated  that  McBurxet  in  230  autopsies  found  eAidence  of  chronic 
inflanmiation  in  70  per  cent.  Boody  studied  52S  autopeies.  finding  adhesions 
about  the  appendix  in  126.  or  24  per  cent.  These  results  differ  very  widely,  and 
do  not  justify  any  conclusions  as  to  the  relative  frequency  of  chronic  adhesive 
appendicitis. 
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S  e  X. — Of  127  of  these  cases,  87,  or  68.5  per  cent.,  were  males  and  40,  or 
31.5  per  cent.,  were  females.  Robinson  in  82  cases  found  G5  males,  or  79.20 
per  cent.,  and  17,  or  20.73  per  cent.,  females.  Of  the  145  Boston  City  Hospital 
cases,  84  were  males;  40  were  females;  and  in  21  cases  the  sex  was  not  stated. 

Etiology. — Of  these  same  145  cases,  118  showed  no  evidence  of  any 
abdominal  condition  to  which  adhesions  could  be  referred,  other  than  a  prior 
inflammation  of  the  appendix,  and  they  may,  therefore,  be  considered  as  cases 
of  p  r  i  m  a  r  5^  chronic  adhesive  appendicitis  in  the  sense  stated  above;  in  27 
cases,  other  sources  for  the  adhesions  could  be  ascertained.  Some  of  these 
must  be  regarded  as  cases  of  the  s  e  c  o  n  d  a  r  y  form,  while  in  others  it  was  not 
possible  to  determine  whether  the  inflammation  began  in  the  appendix  or  in 
some  other  structure,  this  being  especially  true  of  cases  associated  with  chronic 
salpingitis.  Of  these  27  cases  there  was  chronic  salpingitis  in  8,  and  in  3 
more  there  were  pelvic  adhesions  with  an  abscess  in  Douglas's  cul-de-sac.  In 
1  case  there  was  hydrosalpinx  and  m^  omata  of  the  uterus ;  in  3,  carcinoma  of 
the  uterus  with  extension  into  other  pelvic  structures;  in  3,  disease  of  the  gall 
bladder;  in  1,  chronic  cystitis;  in  3,  very  general  adhesions  without  an)-  dis- 
coverable point  of  origin;  and  in  2,  tubercular  peritonitis. 


Chronic  Obliterative  Appendicitis. 

Partial  or  complete  obliteration  of  the  appendix  is  frequently  seen  at  autop- 
sies. RiBBERT,  when  examining  400  appendices,  found  this  condition  in  25  per 
cent. ;  Zuckerkandl  in  23.7  per  cent,  of  232  autopsies,  and  Steiner  in  18  per 
cent,  of  155.  In  the  records  of  the  3770  autopsies  examined  for  the  occurrence 
of  chronic  adhesions  about  the  appendix,  partial  or  complete  obliteration  of 
the  lumen  of  the  appendix  was  mentioned  in  111,  but  the  examination  of  the 
lumen  of  the  appendix  was  incomplete,  in  many  cases,  so  that  these  figures 
have  no  statistical  value.  Of  these  111  cases,  41,  or  36.9  per  cent.,  showed 
complete  obliteration  of  the  lumen,  the  appendix  appearing  as  a  whitish  cord ; 
31  of  these  showed  no  surrounding  adhesions.  Of  Ribbert  s  cases  about  3-j 
per  cent,  were  completely  obliterated. 


CYSTS  OF  THE  APPENDIX. 

These  are  not  very  infrequent,  especially  when  small  in  size.  Ribbert  found 
6  in  400  autopsies ;  Bryant  (cited  by  Curtis),  1  in  124  autopsies;  Steiner,  3  in 
2286  autopsies;  and  Boody,  1  in  528.  Single  cases  have  been  reported  by  a 
number  of  observers.  Wood  gives  a  case  in  which  the  cyst  was  20  cm.  in  length 
and  7  cm.  in  diameter;  he  also  cites  19  cases  collected  from  literature,  one  of 
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which,  that  of  McArthur,  was  situated  in  a  liernial  sac.  Wolfler  has  also 
reported  one  case  of  a  cyst  of  the  appendix  occurring  in  a  hernial  sac. 

In  3770  autopsies  at  the  Boston  City  Hospital,  16,  or  0.42  per  cent.,  cysts  of 
this  character  were  found,  besides  one  which  was  subperitoneal  and  not  connected 
with  the  lumen  of  the  appendix.  The  latter  was  the  size  of  an  apricot,  and 
contained  clear  yellow  fluid,  resembling  the  subserous  cysts  found  elsewhere  in 
the  abdominal  cavity.  All  of  the  former  class  were  small,  the  largest  meas- 
uring 2^  X  2  cm.  They  were  all,  with  one  exception,  formed  by  the  dilatation 
of  the  distal  end  of  the  appendix  which  was  situated  near  the  middle  of  the 
organ.  The  contents  of  one  was  a  brownish,  putty-like  mass  of  granular  debris 
and  fatt}^  acid  crystals ;  one  showed  blackish  specks  of  extravasated  blood ;  the 
wall  of  one  was  green  to  blackish-green  in  color ;  all  the  others  contained  colorless 
mucous,  viscid,  or  gelatinous  fluid. 

CONDITION  OF  THE  APPENDIX  ASSOCIATED  WITH  DISEASE  OF  OTHER 

ABDOMINAL  VISCERA. 

As  the  tissues  constituting  the  appenflix  are  the  same  as  those  found  in  other 
portions  of  the  intestinal  tract,  as  its  lumen  normally  communicates  freely  with 
that  of  the  intestine,  and  as  its  serosa  forms  part  of  the  general  peritoneum,  it  is 
natural  to  infer  that  processes  diffusely  affecting  any  of  these  structures  would 
also  affect  the  appendix  in  the  same  manner.  In  general  this  proposition  is 
true.  However,  it  seems  advisable  to  take  up  in  slight  detail  some  of  the  more 
frequent  abdominal  diseases. 

Typhoid  Fever  . — In  119  autopsies  on  typhoid  patients  at  the  Johns 
Hopkins  and  Boston  City  Hospitals,  19  showed  changes  in  the  appendix  evident 
enough  in  the  gross  to  direct  attention  to  that  organ.  The  lesions  in  these  cases 
were  various,  in  general  corresponding  to  those  produced  by  the  bacillus 
typhosus  in  other  portions  of  the  intestine.  In  most  cases  the  appendix  was 
swollen,  more  rigid  than  normal,  and  its  subserous  venules  congested  focally  or 
generally.  In  a  few  cases  the  serosa  showed  a  fibrinous  exudation.  This  was 
present  in  the  cases  of  perforative  peritonitis,  but  was  also  found  when  there  was  no 
general  peritoneal  involvement.  The  mucosa  was  swollen  in  many  of  the  cases, 
and  in  most  of  these  there  was  ulceration.  The  ulceration  in  some  was  very 
superficial,  in  others  deeper,  with  sharply  defined  margins.  In  2  cases  ulcers 
had  perforated.  In  1,  almost  the  entire  mucosa  was  necrotic,  but  no  distinct 
ulcers  were  present.  In  most  of  the  cases,  the  process  closelj^  resembled  some 
stage  of  the  typical  typhoidal  lesion  of  the  intestine;  in  others  the  usual  form 
of  appendicitis  was  suggested.  What  part  the  bacillus  typhosus  took 
in  the  etiology  of  the  lesion  in  each  case,  was  not  determined. 

Tuberculosis . — Among  our  3770  autopsies,  tubercular  lesions  were 
noted  in  the  appendix  in  44  cases,  39  of  which  showed  ulceration  extending 
from  the  mucosa  to  a  varjnng  depth  in  the  wall  of  the  organ.    Sometimes  the 
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wall  of  the  appendix  contained  caseous  nodules.  In  a  few  cases  ulcers  had 
perforated  and  peri-appendical  abscesses  had  formed.  In  5  cases  the  lesion 
of  the  appendix  was  part  of  a  general  tubercular  peritonitis.  In  1  of  these 
cases  the  tubercles  were  of  the  pedunculated  variety. 

1 1  e  0  c  0  1  i  t  i  s. — The  structures  of  the  appendix  ma)'  participate  in  the 
pathological  process  belonging  to  the  various  forms  of  intestinal  lesions  included 
under  acute  and  chronic  ileocolitis,  as  well  as  in  those  of  the  two  diseases  just 
discussed,  and  we  may  have  swelling,  diphtheritic  exudation,  or  ulceration  of 
the  mucosa.  Among  the  cases  already  mentioned  there  is  one  of  particular 
interest  in  which  there  existed  extensive  ulceration  of  the  large  intestine  and 
of  the  appendix,  diphtheritic  inflammation  of  the  small  intestine,  and  general 
peritonitis  from  perforation  of  several  ulcers,  one  of  them  situated  in  the  ap- 
pendix. In  both  the  intestinal  and  the  peritoneal  contents  many  amoeba;  coli 
were  found. 

Neoplasms . — Metastasis  of  malignant  tumors  may  occur  in  the  appendix 
by  vascular  or  lymphatic  transportation,  or  by  implantation.  Neighboring 
neoplasms  may  involve  the  appendix  by  extension,  or  the  appendix  become 
attached  to  them  b)^  means  of  inflammatory  products  without  being  invaded 
b_y  the  tumor.  Among  our  autopsies,  in  10  cases  the  appendix  was  invaded  by 
carcinoma,  in  1  by  sarcoma.  In  none  did  the  much  more  unusual  primar}'' 
mahgnant  growth  occur,  and  there  were  no  benign  tumors. 

Pelvic  Disease . — Very  frequently  inflammation  of  the  tubes  and 
ovaries  extends  to  and  involves  th'e  appendix,  and,  converseh'',  inflammation  of 
the  appendix  extends  to  the  tubes  and  ovaries,  so  that  both  the  appendix  and 
pelvic  organs  are  frequently  found  involved  in  adhesions.  In  most  cases  when 
seen  at  autopsies,  the  inflammatory  process  has  advanced  so  far  that  it  is  not 
possible  to  determine  in  which  organ  it  was  primary.  In  our  cases,  as  already 
seen  when  considering  chronic  adhesive  appendicitis,  chronic  salpingitis  and 
appendicitis  were  frequent!}^  found  associated. 

Former  Removal  of  the  Appendix. — In  11  of  the  3770  autopsies, 
the  appendix  had  been  removed  during  a  pre^'ious  illness,  the  patients  had 
entirely  recovered  from  this,  and  death  was  finally  due  to  some  cause  in  no  way 
connected  with  disease  of  the  appendix,  or  with  the  operation  for  it. 

Appendix  in  Hernial  Sac. — In  4  cases  the  appendix  was  found  in  the  sac 
of  a  hernia. 
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CHAPTER  XI. 


BACTERIOLOGY. 

Chauveau  in  1882  demonstrated  that  the  injection  of  micro-organisms  into 
the  abdominal  cavity  might  be  followed  by  peritonitis,  and  Pawlowsky  in 
1887  and  1889  produced  the  condition  by  the  use  of  virulent  micrococci, 
while  Weichselbaum  in  1888  showed  that  peritonitis  might  be  caused  by 
Micrococcus  pneumonite.  The  accurate  investigation  of  perito- 
nitis in  its  relation  to  appendicitis  may  be  said  to  have  begun,  however,  with 
Laruelle,  who  in  1889  isolated  Bacillus  coli  from  the  exudate  in  a 
general  peritonitis  following  an  inflammatory  process  in  the  appendix.  He  was 
quickly  followed  hy  E.  Frankel  (1890)  and  Predohl  fl890),  both  of  whom 
examined  a  considerable  number  of  cases  and  came  to  almost  identical  conclu- 
sions. Frankel  found  Streptococcus  pyogenes  in  the  majority 
of  the  15  cases  which  he  examined  and  therefore  believed  that  this  organism 
pla3^ed  the  chief  role  in  the  etiology  of  peritonitis,  the  other  bacteria  present 
being  secondary  invaders  from  the  intestinal  tract,  in  which  view  Predohl 
agreed,  in  spite  of  the  fact  that  he  himself  found  a  mixture  of  bacteria  in  his 
culture  tubes. 

A  year  later  (1891)  Frankel  examined  31  cases  of  peritonitis  associated  with 
appendicitis,  and  found  Bacillus  coli,  Bacterium  aerogenes, 
Micrococcus  pneumoniae,  and  Micrococcus  aureus  pres- 
ent in  addition  to  Streptococcus  pyogenes.  The  cultures  of 
Bacillus  coli  obtained  by  Frankel  proved  virulent  to  smaller  animals — 
a  fact  which  convinced  him  that  this  organism  played  no  small  part  in  the 
etiology  of  appendicitis. 

From  this  time  forward,  two  distinct  views  have  been  held  in  regard  to  the 
bacteriology  of  appendicitis,  each  being  advocated  by  accurate  observers,  and 
supported  by  careful  examinations  of  inflamed  appendices.  On  the  one  hand, 
a  number  of  bacteriologists  have  isolated  Streptococcus  from  the  peri- 
toneal exudate  in  the  majority  of  their  cases,  either  alone  or  in  combination 
with  other  organisms,  and,  therefore,  they  consider  that  this  organism,  which 
is  capable  of  setting  up  most  extensive  and  virulent  inflammations  in  other 
parts  of  the  body,  as  well  as  pronounced  and  fatal  infections,  must  also  be 
responsible  for  inflammation  of  the  appendix  and  resulting  peritonitis.  On  the 
other  hand,  many  investigators  have  utterly  failed  to  isolate  Streptococ- 
cus from  the  pus  about  the  appendix,  or  in  the  general  cavity  of  the  abdomen, 
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finding  instead  Bacillus  c  o  1  i ,  or  some  other  organism  derived  from  the 
intestinal  tract,  and  as  they  are  unwilling  to  admit  that  they  have  missed 
Streptococcus  (although  it  is  notoriously  easy  to  overlook)  they  regard 
other  bacteria  as  the  causative  agents  in  appendicitis.  It  must  be  admitted, 
however,  that  their  views  have  received  considerable  support  from  the  fact  that 
Bacillus  coli,  originally  looked  upon  as  non-pathogenic,  can,  in  rare 
instances  and  in  large  doses,  produce  a  fatal  hemorrhagic  peritonitis  in  rabbits. 

A  few  of  the  more  important  investigations  bearing  on  this  question  are 
the  following:  Malvoz  found  Bacillus  coli  in  6  cases  of  peritonitis  with- 
out perforation,  and  Welch  found  it  in  3  cases  subject  to  intestinal  ulceration, 
as  well  as  in  several  cases  of  appendical  abscess.  Both  Streptococci  and 
Micrococci,  howe^■er,  were  found  with  the  B  a  c  i  1 1  u  s  c  o  1  i .  In  1892, 
Jalaguier  isolated  Bacillus  coli  from  the  exudate  in  peritonitis  fol- 
lowing perforation,  together  with  Micrococcus  aureus.  Bacillus 
s  u  b  t  i  1  i  s ,  and  Bacillus  1  a  c  t  i  c  u  s ,  but  Clado,  in  10  examinations  found 
only  Bacillus  coli.  On  the  other  hand,  Korte  in  1892,  after  examining 
19  cases,  reported  that  he  found  Streptococcus  and  Micrococcus  in 
the  majority  of  them.  Tavel  and  Lanz  (1898)  investigated  24  cases  of  appen- 
dicitis, studying  carefully  the  different  organisms  encountered,  and  determined 
these  to  be  B  a  c  i  1 1  u  s  coli,  Bacillus  p  y  o  c  y  a  n  e  u  s ,  Bacillus 
f  e  t  i  d  u  s  1  i  q  u  e  f  a  c  i  e  n  s ,  D  i  p  1  o  c  o  c  c  u  s  i  n  t  e  s  t  i  n  a  1  i  s ,  both 
major  and  minor,  D  i  p  1  o  c  o  c  c  u  s  1  i  q  u  e  f  a  c  i  e  n  s ,  D  i  p  1  o  c  o  c  c  u  s 
p  n  e  vi  m  o  n  i  a  e ,  and  Streptococcus  pyogenes,  besides  a  bacil- 
lus belonging  to  the  diphtheritic  group,  and  one  belonging  to 
the  glanders  group.  They  also  found  a  number  of  organisms  in  the 
microscopic  examinations  of  the  exutlate  which  could  not  be  obtained  in  pure 
culture,  organisms  resembling  A  c  t  i  n  o  m  y  c  e  s  ,  besides  Bacillus 
tetani,  some  sarcina  forms,  and  some  other  bacteria  taken  to  be 
anaerobes,  and,  as  they  found  in  several  cases  that  only  Bacillus 
coli  could  be  cultivated  out  of  a  mixture  of  different  organisms  seen  in  the 
pus,  they  concluded  that  its  importance  had  been  much  exaggerated  by 
previous  observers.  Other  important  investigations  are  those  of  Harbitz 
(1896),  who  in  14  cases  of  appendicitis  found  Bacillus  coli.  Strep- 
tococcus and  Micro  coccus  ;  those  of  Achaud  and  Broca  (1897),  who 
in  20  cases  found  Bacillus  coli  alone  7  times,  Bacillus  coli  to- 
gether with  S  t  r  e  p  t  0  c  o  c  c  u  s ,  P  n  e  u  m  o  c  0  c  c  u  s ,  and  Micrococcus 
10  times,  with  only  3  cases  in  which  Bacillus  coli  could  not  be  isolated ; 
and  those  of  Deaver  (1898),  who  in  200  cases  found  a  mixture  of  Bacillus 
coli,   Streptococcus,  and  Micrococcus  usualh^  present. 

The  foregoing  observations  apply  only  to  the  bacteria  which  can  be  culti- 
vated by  ordinary  means,  and  which  grow  in  the  presence  of  oxygen.  The  con- 
ditions around  the  appendix  and  in  the  general  cavity  of  the  peritoneum,  how- 
ever, favor  the  development  of  pure  anaerobic  bacteria,  that  is,  bacteria 
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growing  only  when  oxygen  is  excluded,  as  well  as  those  growing  indifferently 
in  the  presence  or  absence  of  this  substance,  hence,  we  should  expect  to  find 
a  considerable  number  of  bacteria  of  that  character  in  the  exudate.  There  is 
every  reason  to  believe  this  is  the  case,  but  the  only  extensive  investigation 
bearing  out  the  supposition  is  that  of  Veillon  and  Zuber  (1898),  who  in  22 
cases  of  gangrenous  and  fetid  inflammation  of  the  appendix,  found  piu-e 
anaerobes  mixed  with  Bacillus  coli  and  Streptococcus  in  19 
cases.  They  determined  5  different  species  of  anaerobes,  namely  Bacil- 
lus fragilis,  Bacillus  ramosus.  Bacillus  perfringens. 
Bacillus  fusiformis,  and  Bacillus  furcosus,  which  they 
considered  responsible  for  the  gangrenous  conditions  of  the  appendix  and  for 
the  intoxication.  Finally,  Krogius  (1899)  investigated  40  cases  of  appendi- 
citis and  peritonitis,  isolating  Bacillus  coli  35  times,  Diplococcus 
pneumoniae  21  times,  Diplococcus  i  n  t  e  s  t  i  n  a  1  i  s  6  times. 
Streptococcus  coli  gracilis  once.  Streptococcus  p}'o- 
genes  once,  Bacillus  pyocyaneus  twice,  and  Proteus  vul- 
garis once.  In  7  cases  he  found  only  Bacillus  coli;  in  27  cases,  a 
mixture  of  two  or  three  different  species;  and  in  only  3  cases  did  the  cultures 
agree  with  the  results  found  in  the  original  examination  of  the  exudate.  He 
also  found  2  species  of  anaerobes  which  he  identified  as  the  forms  described 
by  Veillon  and  Zuber  as  Bacillus  ramosus  and  Bacillus  per- 
fringens. 

Investigations  at  the  Johns  Hopkins  Hospital  bear  out  in  general  the  ob- 
servations of  Krogius  and  those  of  Tavel  and  Lanz,  although  some  difference 
in  results  naturally  arises  from  the  different  means  employed  for  the  identi- 
fication of  the  bacteria.  Nearly  1000  cases  of  disease  in  the  appendix  were 
examined  bacteriologically,  and  the  results  obtained  from  the  entire  series  may 
be  briefly  summarized  by  the  study  of  100  cases  taken  quite  at  random  from  the 
surgical  records.  Thus,  in  100  cases  of  appendicitis  in  which  either  the  lumen 
of  the  appendix,  the  peri-appendical  tissues,  or  the  general  cavity  of  the  abdo- 
men was  examined,  the  Streptococcus  Avas  found  in  only  16  cases,  while 
Bacillus  coli  was  present  in  86.  Bacillus  1  a  c  t  i  s  a  e  r  o  g  e  n  e  s 
was  obtained  in  10  cases,  and  members  of  the  hog  cholera  group  in  10 
cases.  Bacillus  pyocyaneus  was  found  in  2  cases,  Bacillus 
fecalis  alcaligenes  in  3,  Proteus  vulgaris  in  4,  and  Bacil- 
lus aero  genes  capsulatusof  Welch  in  4  cases.  In  the  majority 
of  the  cases,  several  species  of  organisms  were  isolated  side  by  side,  no  matter 
whether  the  lumen  of  the  appendix  only  was  examined,  or  a  localized  peritonitis 
around  the  appendix,  or  a  general  inflammation  of  the  serous  membranes. 

This  brief  summary  of  evidence  makes  it  plain  that  the  results  obtained 
by  different  investigators  on  this  subject  are  remarkabl}^  in  accord,  taking  into 
consideration,  of  course,  that  the  experiments  were  carried  on  in  laboratories 
situated  in  countries  widely  separated  by  distance,  and  by  bacteriologists,  each 
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of  whom  employed  a  technic  characteristic  of  his  own  laboratory.  This  striking 
agreement  is  accounted  for  by  the  fact  that  the  conditions  existing  in  the  cecum 
and  appendix  are  practically  uniform,  not  only  in  the  normal  state  of  the  organs, 
but  even  when  the  appendix  is  attacked  by  disease,  or  affected  by  the  sequela)  to 
inflammation  of  it.  We  believe  that  the  bacteria  found  in  inflammatorj^  con- 
ditions of  the  appendix  are  present  in  the  normal  intestinal  tract,  in  all  cases, 
except  those  rare,  and  not  well  authenticated  instances,  when  appendicitis 
develops  during  the  course  of  an  infectious  disease,  a  condition  under  which  it 
has  been  stated  that  inflammation  in  the  appendix  may  be  set  up  by  the  organ- 
isms causing  the  original  infection. 

The  cecum  is  the  point  which  offers  the  very  best  conditions  in  the  entire 
intestinal  tract  for  the  development  of  bacteria.  In  the  stomach,  organisms 
taken  from  the  external  world  find  a  medium  too  highly  acid  for  their  rapid 
multiplication;  in  the  small  intestine,  bacteria  meet  with  insufficient  pabulum 
to  sustain  life;  therefore,  it  is  only  when  the  ileocecal  valve  is  reached  that  we 
find  conditions  allowing  an  abundant  development  of  micro-organisms.  Here 
the  reaction  is  favorable  to  the  growth  of  bacteria,  and  sufficient  undigested 
food  is  present  to  supply  the  nutriment  necessary  to  their  increase.  Not  only 
are  plates  taken  from  this  region  thickly  crowded  with  colonies,  but  the  gi'eatest 
diversity  of  the  forms  cultivated  is  thus  obtained,  even  under  ordinary  methods 
of  isolation.  By  special  technic  the  number  of  different  bacteria  found  in  the 
ileocecal  region  may  be  greatly  increased,  the  number  of  bacteria  in  diseased 
conditions  of  the  bowel,  even  in  normal  conditions,  being  always  much  aug- 
mented. By  direct  continuity,  the  bacteria  spread  from  the  cecum  to  the 
lumen  of  the  appendix,  in  which  the  flora  is  identical  with  that  of  the  cecum, 
so  far  as  the  varieties  of  micro-organisms  are  concerned.  Hence,  we  have  the 
most  favorable  conditions  for  the  rapid  development  of  bacteria  through  to 
the  walls  of  the  appendix,  and  the  initiation  of  an  inflammatory  process, 
the  limitations  of  which  will  be  largely,  although  not  entirely,  determined  by 
the  virulence  of  the  invading  micro-organisms.  The  following  species,  in  our 
estimation,  are  of  greatest  importance  in  initiating  and  extending  inflamma- 
tions of  the  appendix. 

Streptococcus  pyogenes  (Rosenbach,  1884). — This  organism  can  be 
isolated  in  only  the  minority  of  cases  of  appendicitis;  nevertheless,  it  must  be 
considered  as  of  the  greatest  importance  etiologicall}^  in  the  causation  of  the 
disease.  It  is  especially  associated  with  all  cases  of  very  severe  infection,  and 
is  the  usual  cause  of  extensive  and  rapidly  fatal  peritonitis.  It  is,  however,  an 
organism  somewhat  difficult  to  culti^'ate  artificially,  even  when  present  in  pure 
culture,  and  when  associated  with  other  micro-organisms  it  is  often  overgi'own 
by  bacteria,  which,  although  more  viable,  are  not  more  virulent.  Its  colonies, 
which  are  small  and  almost  transparent,  are  easily  missed  in  examining  both 
agar  and  gelatin  plates.  It  is,  however,  a  normal  inhabitant  of  the  intestinal 
tract,  especially  the  portion  of  the  cecum  near  the  appendix.  The  Strepto- 
17 
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cocci  are  organisms  possessing  great  variability  in  A'irulence,  some  species 
being  capable  of  setting  up  rapidly  fatal  infections,  while  others,  on  the  con- 
trary, limit  their  pathogenic  action  to  the  production  of  local  abscesses.  It 
is  impossible  to  estimate  the  virulence  of  any  given  species  without  extensive 
animal  experimentation,  but  its  demonstration  in  the  pus  of  appendicitis  must 
be  invariably  regarded  as  of  the  gravest  prognostic  significance.  Morpho- 
logically, it  is  apt  to  grow  in  the  tissues  simply  as  a  d  i  p  1  o  c  o  c  c  u  s  or  as 
short  chains,  only  assuming  its  characteristic  appearance  after  several 
generations  on  artificial  media. 

Bacillus  coli  communis  (Bacillus  coli,  Migula,  1900). — This  organism, 
originally  discovered  by  Escherich  in  the  dejecta  of  infants,  has  since  been 
shown  by  numerous  observers  to  exist  normally  in  the  intestinal  tract  of  man, 
as  well  as  to  have  a  wide  and  extensive  distribution  in  Nature.  Morphologically, 
it  appears  as  a  small  plump  bacillus,  slowly  motile,  and  possessing  uniA'ersal 
flagella.  It  is  easily  cultivated  on  all  artificial  media  in  the  laboratory,  growing 
abundantly  as  a  whitish-yellow  deposit  on  surface  of  solid  media,  always  acidify- 
ing and  coagulating  milk,  and  breaking  up  the  carbohj^drates  with  the  evolution 
of  acid  and  gas,  but  not  liquefying  any  proteid  material.  Originally  supposed  to 
be  lacking  in  any  pathogenic  action,  it  has  now  been  shown  to  possess  consider- 
able virulence — its  various  species  differing  greatl}''  in  this  respect.  Intravenous 
and  intraperitoneal  injection  of  large  doses  will  kill  smaller  animals,  and 
epidemics  among  them  have  been  found,  in  many  cases,  to  be  caused  by  organ- 
isms differing  in  no  essential  particular  from  typical  cultures  from  the  intestinal 
tract  of  man.  Certain  species  of  Bacillus  coli  are  especially  prone  to  set 
up  hemorrhagic  peritonitis,  and  its  pus-producing  properties  have  long  been 
recognized  by  observers  who  have  found  it  in  superficial  abscesses,  it  having 
been  originall}^  described  in  this  location  as  Bacillus  pyogenes  fet- 
id u  s  .  It  occurs  in  the  pus  of  general  peritonitis,  in  abscesses  around  the  ap- 
pendix, and  in  its  lumen;  sometimes  in  pure  cultures  and  sometimes  mixed 
with  other  micro-organisms.  It  is  the  most  common  secondare'  in^'ader  in  all 
cases  of  appendicitis  and  peritonitis  caused  by  the  Streptococcus  or  by 
other  organisms,  and  it  may  have  an  exalted  virulence,  when  associated  with 
other  bacteria.  Not  only  can  Bacillus  coli  be  obtained  from  those 
cases  in  which  other  and  more  virulent  bacteria  are  found,  but  in  a  large 
number  of  cases  it  is  the  only  species  which  can  be  isolated.  In  these  cases 
the  microscopic  examination  of  the  exudate  is  confirmed  b}'  the  cultural  experi- 
ments, and  no  evidence  exists  to  show  that  the  Streptococcus  was 
present  and  was  overlooked.  Moreover,  the  type  of  the  disease  in  these  cases  is 
much  milder  than  in  those  in  which  Streptococci  are  found,  the  inflam- 
mation being  often  limited  to  the  tissues  in  the  immediate  vicinity  of  the 
appendix,  the  resulting  peritonitis  being  less  extensive  and  less  severe,  besides 
manifesting  a  greater  tendenc}^  to  the  formation  of  localized  abscesses,  with 
the  production  of  large  quantities  of  pus  of  a  peculiarly  fetid  character. 
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Bacillus  pyocyaneus  (Pseudomonas  aeriginosa,  Migula,  1900). — This 
organism,  known  for  a  long  time  as  the  "bacillus  of  blue  pus,"  occurs 
in  the  contents  of  the  intestinal  tract  in  a  large  number  of  cases,  in  so  many, 
indeed,  that  it  may  be  looked  upon  as  a  normal  constituent  of  the  alimentary 
canal.  Morphologically,  it  is  a  very  small,  actively  motile  bacillus,  charac- 
terized by  its  imparting  to  all  culture  media  a  green  color,  now  known  to  be  due 
to  the  production  of  the  pigments  fiuorescin  and  pyocyanin.  It  is  easily  culti- 
vated in  all  satisfactory  media,  and  is  separated  from  the  other  fluorescent 
organisms  by  its  ability  to  break  up  proteid  material,  such  as  gelatin,  casein, 
and  blood  serum,  causing  their  complete  liquefaction,  and  also  by  its  inability 
to  split  up  carbohydrate  solutions.  It  is  possessed  of  considerable  pathogenic 
properties.  When  introduced  into  the  genito-urinary  system  it  may  set  up 
extensive  infections,  ascending  from  the  bladder  to  the  ureters  and  kidneys,  or 
it  may  invade  the  bod}^  through  a  superficial  lesion  of  the  intestinal  mucosa 
and  originate  a  systemic  infection  with  fatal  outcome.  Experimentall}^, 
Bacillus  pyocyaneus  can  occasion  an  extensive  hemorrhagic  and 
fibrino-purulent  inflammation  of  the  peritoneum,  rapidly  causing  death  when 
introduced  into  the  abdominal  cavit}^  of  smaller  animals.  There  is  a  small 
number  of  cases  in  which  its  relation  to  appendicitis  has  been  well  demon- 
strated, but  it  has  been  reported  in  this  connection  onl}^  a  few  times,  and  at 
the  Johns  Hopkins  Hospital  it  is  found  to  be  one  of  the  rarer  pathogenic  agents 
encountered  in  this  disease.  It  is  possible  that  it  originates  inflammatory 
processes  in  the  appendix,  but  more  probably  it  is  a  secondary  invader  of  struc- 
tures already  diseased. 

Bacillus  proteus  vulgaris  (Bacillus  vulgaris,  Migula,  1900). — Proteus 
forms,  including  several  distinct  species,  are  normally  found  in  the  intestinal 
tract  and  occasionally,  though  rarely,  in  the  pus  around  the  appendix,  as  well 
as  in  peritonitis.  They  are  easily  recognized  on  the  surface  of  agar  and  gelatin 
by  their  characteristic,  spreading  colonies.  Experimentally,  these  bacilli  can 
originate  extensive  inflammation  of  the  peritoneum  in  smaller  animals,  resulting 
in  death,  but  their  pyogenic  properties  in  man  are  still  problematic.  The}^  are 
rarely  met  with  alone  in  appendicitis,  being  usually  associated  with  other  bac- 
teria. It  is  probable  that  they  seldom  initiate  the  morbid  process  in  the  appen- 
dix, but,  like  many  other  intestinal  bacteria,  they  travel  through  a  ruptured 
intestinal  wall  in  the  wake  of  more  actively  pathogenic  agents. 

Micrococcus  pyogenes  (Micrococcus  aureus,  Migula,  1900). — The  Micro- 
cocci, or  as  they  are  usually  called,  the  Staphylococci,  occur  but 
rarely  in  the  inflammation  of  the  peritoneal  cavity.  Morphologically,  they 
appear  as  collections  of  spherical  organisms,  whose  tendency  to  assemble  in 
groups  like  bunches  of  grapes  gave  them  their  original  appellation.  They  are 
easily  cultivated  artificially,  but  they  may  be  recognized  by  their  characteristic 
appearance  under  the  microscope.  Many  species  are  possessed  of  great  virulence, 
especially  the  "golden   yellow  coccus,"  and  when  associated  with 
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other  bacteria,  especially  the  Streptococci,  thej'  may  give  rise  to  the 
collections  of  pus  often  seen  about  an  inflamed  appendix.  They  rarely  cause 
a  general  peritonitis,  but  when  present  in  pure  culture,  they  generally  confine 
their  pathogenic  action  to  the  peri-appendical  tissues. 

Pneumococcus  (Diplococcus)  (Streptococcus)  (Micrococcus  pneumoniae, 
Weichselbaum,  1888). — In  our  opinion  this  organism  plays  a  very  doubtful 
role  in  the  etiology  of  appendicitis  and  appendical  peritonitis.  It  has  been 
reported  as  present  by  a  number  of  observers,  notably  by  Krogius,  who  has 
contributed  the  most  extensive  series  of  cases;  but  the  grounds  for  its  identifica- 
tion are  not  always  of  the  soundest.  It  closely  resembles  Streptococcus 
in  its  cultural  reactions,  as  well  as  in  its  colonies  on  agar  and  gelatin,  but  it  can 
be  positively  identified  only  by  the  definite  demonstration  of  a  capsule,  or  by 
positive  criteria;  organisms  which  resemble  the  Pneumococcus  should 
usually  be  classed  as  S  t  r  e  p  t  o  c  o  c  c  i .  In  an  experience  extending  over  a 
decade  in  the  laboratory  of  the  Johns  Hopkins  Hospital,  there  have  been  3 
cases  in  which  Micrococcus  pneumoniae  was  undoubtedly  the 
cause  of  peritonitis,  and  not  one  of  these  was  the  result  of  appendicitis.  The 
Pneumococcus,  moreover,  does  not  occur  ordinarily  in  the  contents  of 
the  cecum.  Taking  all  these  facts  into  consideration,  its  importance  in  the 
etiology  of  appendicitis  becomes  minimized.  In  rare  instances  it  ma}^  reach 
the  appendix  from  the  lungs,  being  carried  there  b}'  the  blood  stream,  and  in 
that  event  it  may  cause  inflammation  of  the  organ. 

Bacillus  lactis  aerogenes  (Bacterium  aerogenes,  Migula,  1902). — ^This 
organism  is  the  capsulated  bacterium  normally  present  in  the  intestinal  tract  of 
all  individuals.  Its  cultural  reactions  are  identical  with  those  of  the  Bacillus 
c  o  1  i ,  with  which  it  is  usuall}^  associated.  Morphologically,  it  is  a  thick,  plump 
bacillus — non-flagellated — the  growths  of  which  on  ordinary  media  are  viscid 
and  stringy;  it  is  frequently  found  in  the  pus  about  an  appendix,  or  in  the 
general  cavit}''  of  the  abdomen,  but  it  possesses  no  pathogenic  properties  for 
man,  although  in  enormous  doses  it  has  a  fatal  effect  on  animals.  When  isolated 
in  tj^phlitis  it  has  no  significance. 

Bacillus  alcaligenes  (Migula,  1900). — This  organism,  originally  de- 
scribed by  Petrevsky,  as  Bacillus  fee  a  lis  alcaligenes,  is  present 
in  practically  every  individual,  although  in  relatively  small  numbers.  It  is  of 
importance  chiefly  from  its  great  resemblance  to  B  a  c  i  1 1  u  s  typhosus, 
from  which  it  is  distinguishable  only  by  its  failure  to  act  upon  any  carboh}'- 
drates,  and  by  its  intense  alkali  production  in  litmus  milk.  Like  Bacillus 
lactis  a  e  r  0  g  e  n  e  s,  it  is  of  no  pathogenic  importance,  as  its  cultures  are 
quite  devoid  of  toxic  action. 

Bacillus  of  the  Hog  Cholera  Group. — Organisms  belonging  to  this 
group,  originally  described  as  intermediate  in  character  between  Bacillus 
typhosus  and  Bacillus  coli,  were  earl}-  recognized  by  "\^"ELCH, 
Salmon,  and  Smith  in  this  country,  and  b}'  numerous  obser^-ers  abroad.  The 
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number  of  species  included  in  this  group  is  verj'  large,  and  all  of  them  are  pos- 
sessed of  marked  pathogenic  properties.  Among  them  may  be  mentioned 
Bacillus  suipestifer,  or  the  Hog  cholera  bacillus,  Ba- 
cillus enteritidis  of  Gaertner,  Bacillus  Breslaviensis 
of  Gaffky  and  Paak,  Bacillus  m  o  r  b  i  f  i  c  a  n  s  b  o  v  i  s  of  Base- 
NAU,  the  various  paracolon  bacilli  isolated  in  France  and  in  America, 
and  the  "paratyphoids"  obtained  in  Germany.  Members  of  this  group 
occur  frequently  in  the  normal  intestinal  tract,  and  are  present  in  about  10  per 
cent,  of  all  cases  of  appendicitis.  Without  extensive  investigation,  it  is  diffi- 
cult to  determine  to  Avhich  particular  species  any  given  organism  should  be 
assigned,  and  it  is  correspondingly  difficult  to  estimate  with  any  certainty 
the  role  which  they  take  in  appendicitis.  Their  pathogenic  action,  however, 
is  ver}^  marked,  and  their  importance  is  probably  much  greater  than  is  gener- 
ally supposed. 

Bacillus  aerogenes  capsulatus  (Bacterium  Welchii,  Migula,  1900). — This 
strictly  anaerobic  organism,  originally  described  by  Welch  and  Nuttall  as 
the  "Gas  bacillus"  (Bacillus  aerogenes  capsulatus),  has 
since  been  recognized  in  a  number  of  countries  as  having  a  wide  distribution. 
It  was  described  in  Germany,  by  Frankel  as  Bacillus  phlegmones 
emphysematosae,  in  England,  by  Klein  as  Bacillus  enteriti- 
dis sporogenes;  and  the  organism  described  as  Bacillus  p  e  r  f  r  i  n  - 
gens  by  Veillon  and  Zuber  is  evidently  the  same  species.  The  recognition 
of  a  relationship  between  this  organism  and  appendicitis  has  already  been  men- 
tioned in  the  consideration  of  Veillon  and  Zuber 's  investigations.  It  has  been 
shown  by  AVelch  to  have  an  almost  universal  distribution  in  the  intestinal  tract 
of  man,  as  well  as  in  that  of  most  of  the  lower  animals,  and  its  constant  presence 
in  the  lumen  of  the  appendix  has  been  demonstrated  b}^  Yates.  It  is,  however, 
an  organism  requiring  special  methods  of  isolation  in  pure  culture,  although 
its  morphology  as  a  long,  straight  bacterium,  surrounded  by  a  capsule  and  re- 
taining Gram's  stain  well,  frequently  demonstrates  its  presence  in  a  mixture 
with  other  organisms.  It  acts  as  a  cause  of  general  peritonitis  very  rarelj^, 
and  is  usually  considered  to  invade  only  tissues  already  diseased.  It  has, 
however,  been  found  in  a  number  of  cases  of  appendicitis,  including  one  asso- 
ciated with  a  severe  and  rapidly  fatal  case  of  general  peritonitis. 
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PATHOLOGY. 

ACUTE  CATARRHAL  APPENDICITIS.    ACUTE  DIFFUSE  APPENDICITIS.  CHRONIC 
ULCERATIVE  AND  PURULENT  APPENDICITIS. 

Acute  Appendicitis. 

It  is  only  by  means  of  observations  made  at  operations  and  at  autopsy,  accom- 
panied by  examinations  of  each  case  in  detail,  that  we  can  construct  a  general 
picture  representing  the  pathological  changes  taking  place  in  inflammations  of 
the  appendix  in  their  beginning  and  development,  as  well  as  the  relation  be- 
tween the  etiology  of  appendicitis  and  its  pathological  anatomy.  In  the  course 
of  a  routine  examination  of  all  specimens,  many  important  conditions  are  dis- 
covered, and  the  pathological  changes  underlying  the  causation  of  an  attack 
of  acute  appendicitis  become  apparent. 

The  custom,  which  has  become  general  during  the  last  few  .years,  of  early 
operation  in  appendicitis,  as  well  as  of  operation  a  froid,  affords  the  opportunity 
essential  to  studying  these  various  lesions  in  their  inception,  their  develop- 
ment, and  their  final  outcome.  The  views  expressed  and  the  conditions  de- 
scribed in  the  following  pages  embody  results  obtained  from  a  study  of  all  the 
material  furnished  by  the  gynecological  and  surgical  departments  at  the  Johns 
Hopkins  Hospital,  as  well  as  by  its  postmortems,  and  by  a  large  number  of 
interesting,  and  sometimes  unique  specimens,  obtained  from  different  parts  of 
the  country. 

The  material  from  the  gynecological  operating  room  consisted  of  300  speci- 
mens, all  of  which  were  carefully  examined  both  macroscopicall}^  and  micro- 
scopically. The  appendices  removed  in  the  surgical  operating  room,  more 
than  600  in  number,  were  all  submitted  to  careful  examination  of  the  gross 
specimen,  and  the  majority  were  sectioned  and  studied  histologically.  The 
specimens  obtained  at  autopsies  were  examined,  in  most  instances,  only  macro- 
scopically. 

A  classification  of  the  various  forms  of  inflammation  of  the  appendix  is 
somewhat  difficult,  for  there  is  no  definite  line  dividing  one  from  another.  The 
following  classification,  however,  dealing  first  with  the  change  occurring  in  the 
appendix  itself,  then  with  the  peritoneal  involvement,  and,  finally,  with  the 
various  widespread  complications,  seems  most  simple  from  a  pathological 
standpoint,  while  at  the  same  time  it  is  in  accordance  with  the  clinical  varieties. 
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Acute  Appendicitis. 

Subacute  and  chronic  appendicitis. 

Peritonitis. 

Metastatic  affections. 
Acute  appendicitis  may  be  further  divided  into  the  follo\A'ing  groups: 

(a)  Catarrhal. 

(b)  Diffuse. 

(c)  Purulent. 

(d)  Gangrenous. 

(e)  Perforative. 


ACUTE  CATARRHAL  APPENDICITIS. 

By  this  is  meant  an  inflammatory  process  affecting  only  the  mucous  lining 
of  the  appendix  throughout  the  attack,  and  not  involving  the  deeper  layers. 
In  all  cases  of  acute  appendicitis  there  is  probably  an  early  stage  in  which  the  re- 
action is  limited  to  the  mucous  membrane,  but  in  the  majorit}^  of  cases  this  is  only 
momentarj^,  and  so  speedily  gives  way  to  a  general  involvement  of  all  the  coats 

that  it  cannot  be  considered  as  a  well- 
defined  era  in  the  progress  of  the  attack, 
and  therefore  is  not  of  practical  impor- 
tance, according  to  our  present  knowl- 
edge. There  is,  however,  a  certain 
number  of  cases  in  which  a  mild  in- 
'fection  induces  definite  inflammatory 
changes  in  the  mucosa  alone,  although 
these  are  often  associated  with  a  con- 
gestion of  all  the  blood-vessels  supph'- 
ing  the  appendix.  Moreover  the  ap- 
pendix, when  it  has  once  been  the  seat 
of  a  diffuse  inflammation,  may  readity 
be  excited  to  subsequent  acute  attacks 
in  which  the  active  process  is  sometimes 
limited  to  the  mucosa.  Macroscopically, 
in  acute  endo-appendicitis  the  appendix 
appears  slightly  thicker  than  normal, 
and  owing  to  a  more  or  less  general 
edema  it  may  be  somewhat  rigid.  The 
superficial  blood-vessels,  both  those  immediately  beneath  the  peritoneum  and 
those  between  the  subperitoneal  fibrous  layer  and  the  muscle,  are  prominent 
and  tortuous,  presenting  a  characteristic  arborescent  appearance.  There  is  not, 
however,  the  diffuse  redness  of  inflammator}^  tissue,  nor  is  there  any  loss  of  the 
normal  sheen  of  the  serous  covering  (see  Fig.  3,  plate  I).    On  sectioning  the 


Fig.  157. — Section  prom  the  Specimen  Repre- 
sented IN  Fig.  3,  Plate  I.    Acute  Catarrhal 
Appendicitis.    Magnified  350  Times. 
The  section  shows  a  small  portion  of  the  surface 
epithelium  (a)  with  part  of  a  gland  on  the  right-hand 
side,  and  the  merabrana  propria  (h)  containing  a 
dilated  capillary  (c).    The  epithelium  and  merabrana 
propria  are  moderately  infiltrated  with  polymorpho- 
nuclear leucocytes  (d). 


ACUTE  CATARRHAL  APPENDICITIS. 


265 


appendix  its  canal  is  found  to  be  patent,  and,  as  a  rule,  is  of  uniform  calibre.  It 
contains  a  little  muco-purulent  fluid.  The  mucosa  is  edematous,  diffusely  in- 
jected, and  granular  in  appearance.  The  tendency  to  a  hemorrliagic  infiltra- 
tion of  the  tissue,  common  to  all  forms  of  appendicitis,  is  not  wanting  in  the 
catarrhal  variety.  I  have  never  seen  distinct  ulceration  in  this  class  of  cases, 
and  am  inclined  to  believe  that  when  there  are  ulcerations  sufficiently  marked 
to  be  detected  with  the  naked  eye,  more  or  less  involvement  of  the  deeper  tis- 
sues will  usually  be  found. 

Histologically,  the  surface  epithelium,  which  is  generally  intact, 
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Fig.  158. — Deposit  op  Pigment  in  the  Mucosa.    Magnified  400  Times. 
a.  Normal  epithelium;  b,  glands;  c,  membiana  propria  infiltrated  with  a  few  red  blood  corpuscles  (d)  and 
containing  an  abundant  deposit  of  brown  granular  pigment,  partly  contained  within  cells.    (Gyn.  Path.,  No. 
4871.) 


stains  rather  cloudily,  and  is  infiltrated  with  leucocytes  and  occasional  red  blood 
cells.  SHght  exfoliation  of  the  epithelium  is  frequently  found,  but  the  loss  is  soon 
repaired  by  cells  derived  from  the  surrounding  epithelium,  and  especially  from  the 
neighboring  glands.  The  gland  epithelium,  which  normally  multiplies  chiefly  by 
division  of  the  cells  lining  the  basal  portion,  shows  great  activity  near  the  sur- 
face as  well  as  deeper  down,  and  from  there  the  cells  which  repair  the  denuded 
surface  are  chiefly  derived.  The  increased  activity  of  the  gland  epithelium 
is  also  seen  in  the  abundant  mucous  secretion.  The  stroma  of  the  mucosa  is 
hyperemic,  edematous,  and  moderately  infiltrated  with  leucocytes  (Fig.  157). 


266 


PATHOLOGY. 


The  lymph  nodes  are  swollen,  the  germ  centres  prominent,  and  the  latter  often 
contain  a  very  large  number  of  dividing  nuclei.  The  endothelium  of  the  capil- 
laries and  the  reticular  cells  of  the  nodes  are  swollen,  and  degenerative  changes 
are  occasionally  present.  The  submucosa,  and  the  muscular  coats  of  the  appen- 
dix are  perfectly  normal,  and  its  peritoneal  covering,  apart  from  the  dilatation 
of  its  blood-vessels,  is  unaltered. 

Simple  catarrhal  appendicitis  may  undergo  complete  repair,  and  in  cases 
which  presented  clinical  evidence  of  repeated  attacks,  the  appendix,  when 
removed  in  the  interval,  may  appear  quite  normal.  In  other  cases  the  pres- 
ence of  blood  pigment  in  the  mucous  membrane  is  the  only  evidence  of  a  former 
pathological  process  (see  Fig.  158) ;  or,  again,  the  interglandular  tissue  is  more 
fibrous  than  normal,  and  the  vessel  walls  appear  thickened. 

Endo-appendicitis  is  a  predisposing  factor  in  the  formation  of  entero- 
liths in  the  appendix,  and  a  frequent  cause  of  attacks  of  the  more  severe  forms 
of  appendicitis.  The  swelling  of  the  mucosa  tends  to  obstruct  the  lumen  at 
the  cecal  orifice,  causing  more  or  less  stasis  of  the  secretions  and  whatever  foreign 
material  may  be  in  the  canal.  This,  as  will  be  seen  later,  may  be  the  starting- 
point  in  the  formation  of  a  concretion,  and  it  also  favors  bacterial  activit)^ 


ACUTE  DIFFUSE  APPENDICITIS. 

In  the  majority  of  cases  of  appendicitis  which  give  rise  to  definite  S3'mptoms, 
the  inflammatory  process  very  early  extends  beyond  the  mucosa,  and  there  is  a 
general  involvement  of  all  the  coats.  In  the  gross  specimen,  the  difference  be- 
tween an  inflammation  limited  to  the  mucosa  and  the  diffuse  process  is  at  once 
evident.  In  diffuse  inflammation,  the  appendix  shows  a  notable  increase  in 
all  of  its  dimensions,  and  instead  of  the  normal,  pale,  flaccid  organ,  of  aljout 
the  thickness  of  a  goose  quill,  it  may  be  twice  the  usual  length,  and  is 
often  as  thick  as  the  index  finger,  the  tip  being  frequenth'  slightly  clubbed. 
The  appendix  is  tense  and  rigid,  and  exceedingly  hyperemic,  the  blood-vessels 
standing  out  in  high  relief  (see  Figs.  159  and  160).  Its  color  is  a  diffuse  bright 
red  or  dark  mahogany,  mottled  with  subperitoneal  extravasations  of  blood  and 
often  presenting  light  yellowish,  or  greenish-yellow  areas  due  to  localized  foci 
of  suppuration  or  necrosis  (Fig.  1,  Plate  III).  These  necrotic  areas  are  usually 
surrounded  with  a  deeph^  injected  zone.  The  canal  contains  a  muco-purulent, 
or  purulent  exudate,  often  mingled  with  blood.  The  mucosa  is  swollen,  in- 
tensely injected,  and  hemorrhagic;  its  surface  may  be  smooth,  but  is  usually 
granular,  and  often  shows  irregular  folds  and  furrows,  or  hyperemic  wart-like 
excrescences  (see  Fig.  161).  Frequently  there  are  more  or  less  extensive  ero- 
sions. The  ulcers  may  be  small  and  punched-out  in  appearance  (Fig.  1,  Plate 
I),  but  more  commonh'  they  ha^'e  ragged,  irregular  margins.    The)'  ma}'  be 
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single  or  multiple,  and  they  vary  from  slight  superficial  abrasions  to  extensive 
losses  of  tissue  comprising  a  large  portion  of  the  mucosa  and  involving  the  sub- 
mucosa  and  muscular  coats.  External  evidence  of  deep  ulceration  is  often 
seen  in  slighth^  elevated,  dark  colored,  granular  areas  on  the  surface.  Erosions 
are  produced  in  various  ways:  by  the  mechanical  action  of  concretions  and 
foreign  bodies,  by  the  direct  action  of  septic  material  upon  the  surface  of  the 
mucosa,  by  the  necrosis  of  an  infected  lymph  follicle,  or  by  the  extension  into 
the  lumen  of  an  abscess  focus  originating  in  the  deeper  tissues.    In  the  speci- 


FiG.  159. — Acute  Appendicitis.  Serosa 
Deep  Mahogany  Color,  due  to  Hemor- 
rhagic Infiltration.  Adhesions,  Pro- 
ducing Slight  Kink  near  the  Tip. 
(Gyn.  Path.,  No.  5606.) 


epiploic'  appendages. 


Fig.  160. — Acutely  Inflamed 
Appendix, Showing  Greatly' 
Dilated  Blood-vessels. 
Tip  Surrounded  with 
Light  Adhesions  (a).  (Spe- 
cimen from  T.  S.  Cullen.) 


Fig.  161. — Acute  Ap- 
pendicitis. The 
Inflammation 
Limited  to  the 
Distal  Half  of 
the  Appendix. 
The  contrast  be- 
tween the  smooth  pale 
normal  mucous  mem- 
brane and  the  thick- 
ened, hemorrhagic,  in- 
flamed portion  is  very 
striking. 


men  referred  to  above,  it  appears  as  if  the  multiple  punched- 
out  ulcers  had  resulted  from  the  breaking  down  of  a  large 
number  of  infected  lymph  follicles,  each  ulcer  being  in  the 
centre  of  a  system  of  Lieberkiihn's  crypts,  which  show  the 
characteristic  arrangement  of  these  structures  around  the  normal  lymph  nodes 
(see  "Structure  of  the  Appendix,"  Chap.  VI).  Unfortunately  this  specimen 
was  lost  after  the  sketch  had  been  made,  so  that  it  could  not  be  studied  his- 
tologically. 

In  acute  appendicitis  ulcerations  are  almost  invariably  found  when  inspis- 
sated fecal  material  or  concretions  are  present  in  the  canal,  and  they  correspond 
in  position  to  the  location  of  the  concretion,  or  are  distal  to  it.    This  point  will 
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be  further  considered  in  discussing  the  pathogenesis  of  concretions  and  foreign 
bodies. 

Purulent  Appendicitis. — There  is  no  sharp  divi(Ung  line  between  puru- 
lent and  non-purulent  appendicitis,  and  at  any  moment  a  non-purulent  process 
may  become  purulent.  The  nature  of  the  inflanmiatory  reaction  is  chiefly  due 
to  the  virulence  of  the  infection.  A  mild  infection  is  commonly  not  suppura- 
tive, while  a  severe  infection  induces  suppuration,  unless  the  virulence  of  the 
infective  material  is  so  great  that  a  fatal  toxemia  results  before  the  tissue  has  had 
time  to  react.  In  such  cases  the  toxic  effects  are  so  overwhelming  that  after  the 
first  early  reaction  the  resistance  of  the  organism  is  paralyzed.  On  the  other 
hand,  if  there  is  profound  degeneration  of  the  tissues  depending  upon  some  me- 
chanical or  chemical  factor,  the  bacterial  invasion  ma}^  result  in  gangrene  of  the 
part.  In  suppuration  there  is,  first,  necrosis  of  the  tissue  invaded,  and,  second, 
the  reaction  of  the  tissue  producing  cells  which  form  the  purulent  exudate.  To 
produce  this  second  phenomenon  a  certain  local  reactional  energy  is  necessary, 
as  well  as  the  power  of  resistance  of  the  organism  as  a  whole.  It  may,  therefore, 
be  said  with  every  reason  that  suppuration  is  an  evidence  of  the  ability  of  the 
tissues  to  offer  resistance  to  the  invasion  of  the  infective  agent.  Even  where 
necrosis  goes  on  and  gangrene  develops,  the  surrounding  tissue  still  tends  to 
react  by  eliminating  the  dead  part,  and  suppuration  ultimatelj^  appears. 

One  of  the  chief  factors  promoting  suppuration  is  the  existence  of  some 
anterior  lesion  which  tends  to  obstruct  the  canal  of  the  appendix.  The  acute 
swelling  of  the  tissues  at  the  outset  of  an  attack  results  in  complete  closure  of 
the  stenosed  area,  and  in  consequence  there  is  a  damming  back  of  the  inflamma- 
tory exudate.  The  defective  drainage,  associated  with  the  abnormal  condition 
of  the  tissue,  favors  the  development  and  exalts  the  virulence  of  the  micro- 
organisms, and  finally  induces  suppuration.  The  increased  tension  as  the  appen- 
dix becomes  more  and  more  distended,  may  be  sufficient  to  overcome  the  ob- 
struction, or  if  the  tip  of  the  appendix  has  become  adherent  to  the  intestine  or 
some  other  hollow  viscus,  a  fistulous  opening  may  form  at  this  point.  In  either 
case  drainage  is  re-established  and  may  be  followed  by  resolution.  In  other 
instances,  the  purulent  exudate  is  retained  within  the  appendix,  and  a  large 
pus  sac  results.  Besides  such  cases,  in  which  the  purulent  process  is  general, 
there  are  others  in  which  there  are  small  localized  foci  of  suppuration.  It  is 
not  uncommon  to  find  multiple  miliary  abscesses  in  acute  inflammation  of  the 
appendix.  These  may  originate  in  the  Ijmiph  glands,  as  in  a  case  described 
by  Fenger,  or  in  any  of  the  tissues  of  the  appendix  wall.  The}'  are  probably 
due  to  the  direct  action  of  the  bacteria  upon  the  tissue,  and  in  some  cases  col- 
lections of  bacteria  have  been  demonstrated  in  the  centres  of  these  areas.  These 
foci  of  suppuration  are  often  found  associated  with  erosions  on  the  surface  of  the 
mucosa.  In  the  fresh  specimen  the}^  appear  as  minute,  yellow,  or  greenish- 
yellow  areas,  which  are  in  sharp  contrast  with  the  surrounding,  intensely 
injected  tissue. 
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A  typical  case  is  seen  in  Fig.  1,  Plate  III.  The  specimen  was  removed  by 
T.  S.  CuLLEN,  eight  days  after  the  onset  of  an  attack  of  acute  appendicitis.  The 
appendix,  which  is  quite  free  from  adhesions,  is  swollen,  and  deeply  congested, 
while  at  two  points  abscess  foci  are  seen  immediately  beneath  the  serosa,  in 
imminent  danger  of  rupture.  A  longitudinal  section  of  the  same  specimen 
(Fig.  162)  shows  complete  necrosis  of  the  mucous  membrane,  and  the  two 
abscess  foci  opening  into  the  canal.  A  fine  perforation  also  extends  to  the 
mesenteric  border. 

Gangrenous  Appendicitis. — This  condition  is  essentially  characterized  by 
the  death  and  putrefaction  of  the  tissues,  and  is  due  to  the  action  of  microbes 


upon  tissue  which  has  been  subject  to  some  influence  inducing  partial  or  com- 
plete degeneration  (see  Fig.  163).  Gangrene  is  related  to  suppuration  by  numer- 
ous transitions,  the  differentiation  being  sometimes  scarcely  definable.  While  it 
may  be  doubted  if  an}^  micro-organisms  can  affect  perfectly  healthy  tissue,  there 
are  some  which,  attacking  tissue  apparently  normal,  have  the  power  to  cause 
its  death  and  subsequent  putrefaction.  The  greater  number  of  organisms, 
however,  can  only  act  upon  tissue  which  is  profoundly  altered.  The  most  im- 
portant factors  inducing  gangrene  are  those  which  act  by  obstructing  the  circu- 
lation, and  so  producing  a  local  ischemia.    The  interruption  to  the  blood  current 


At  a  and  a'  are  abscess  foci,  and  at  a"  a  pin- 
hole perforation.  C  indicates  the  hypermic,  edema- 
tous mesentery.  There  is  no  stricture  and  no  con- 
cretion. 


Fig.  162. — Acute  Appendicitis.    Appendix  lined 


Times. 


■WITH  Necrotic    Material.     Magnified  1.5 


Fig.  16.3. — Appendix  almost  Totally  Gangrenous 
AND  Surface  Partly  Covered  with  Large 
Plaques  of  Greenish-yellow  Lymph.  No 
Evidence  of  Stricture  nor  Concretions. 
(Surg.  Path.,  No.  .3232.) 
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may  occur  in  one  of  the  small  arteries  which  supplies  only  a  limited  portion  of 
the  appendix;  or  the  main  artery  maybe  involved;  or,  in  some  instances,  both 
the  vein  and  artery,  in  which  case  the  entire  appendix  becomes  gangrenous. 
It  is  not  uncommon  to  find  the  appendix  represented  by  a  dark  greenish-black 
mass,  which  has  separated  from  its  cecal  attachment  and  lies  free  in  the  ab- 
dominal cavity.  The  obstruction  to  the  circulation  may  be  caused  by  thrombo- 
angeitis,  twists,  angulations,  and  compression  by  adhesions,  or  by  a  hernial  ring. 
Localized  areas  of  gangrene  may  also  be  produced  by  the  pressure  of  concre- 
tions. Mechanical  factors  ma}^,  in  themselves,  be  sufficient  to  cause  complete 
obstruction,  as,  for  instance,  when  the  appendix  becomes  strangulated  l^y  means 
of  adhesions,  etc.  More  commonly,  however,  a  partial  obstruction  occasioned 
b}^  them,  is  rendered  complete  by  sudden  swelling  of  the  appendix,  taking  jjlace 
at  the  outset  of  an  acute  inflammatory  attack.  It  is  only  in  this  way  that  a 
concretion  is  able  to  produce  gangrene  of  the  portion  of  the  wall  with  which  it  is 
in  contact.  The  pressure  of  the  concretion,  added  to  the  acute  edema  which 
accompanies  the  early  inflammatory  changes,  compresses  the  small  vessels,  and 
produces  local  ischemia  with  subsequent  gangrene. 

When  gangrene  is  the  result  of  interference  with  the  circulation  by  means 
of  strictures,  twists,  or  adhesions,  the  entire  appendix,  or  the  portion  beyond 
the  obstruction,  is  involved;  and,  as  mentioned  above,  a  similar  result  follows 
thrombosis  of  the  main  blood-vessels.  Thrombo-arteritis  affecting  one  of  the 
branches  may  be  followed  by  a  localized  area  of  necrosis,  notwithstanding  the 
rich  arterial  plexus  in  the  submucosa,  as  it  has  been  found  that  the  intestinal 
vessels  are  unable  to  compensate  circulatory  obstruction  of  a  degree  readily 
compensated  in  other  areas.  Most  frequently,  the  tip  of  the  appendix  is  affected 
(see  Figs.  1  and  2,  Plate  II),  but  it  is  not  unusual  to  find  several  distinct  areas  of 
gangrene  both  in  the  proximal  and  the  distal  portions  of  the  appendix.  Such 
a  case  is  shown  in  Fig.  3,  Plate  II,  where  the  surface  of  the  appendix  is  mottled 
bright  red  and  green,  and  at  no  point,  from  the  base  to  the  tip,  is  the  entire 
circumference  free  from  gangrene.  In  some  instances,  only  the  proximal  end 
becomes  gangrenous,  in  which  case  the  necrosis  may  be  determined  by  the  pres- 
ence of  a  concretion;  or,  the  gangrene  may  be  of  the  annular  variety,  and  probably 
due  to  thrombosis  of  the  separate  arterial  branch  which  sometimes  supplies  this 
region.  In  such  a  case  there  may  be  a  complete  separation  of  the  fairly  normal 
appendix  from  its  cecal  attachment.  In  other  cases,  again,  the  outer  coats  msiy 
entirel}'  slough  off,  leaving  an  intact  mucous  membrane.  Such  a  case  is  described 
by  FoAVLER.  The  role  of  bacteria  in  the  production  of  tissue  necrosis  is  an  impor- 
tant one,  and  in  cases  where  gangrene  of  the  appendix  is  partly  due  to  mechanical 
influences,  the  heightened  virulence  of  the  contained  bacteria,  in  the  presence 
of  the  lessened  vitality  of  the  tissue,  undoubtedly  promotes  the  destructive 
process.  The  action  of  bacterial  poison  may  cause  gangrene  even  in  the  absence 
of  obstruction  to  the  circulation,  the  degenerative  process  being  then  most 
pronounced  in  the  interior,  where  the  infective  substance  is  in  direct  contact 
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Description  of  plate  ii. 

Fig.  1. — Acute  appendicitis,  thirty-six  hours.  The  appendix  slightly  enlarged,  tense  and 
injected.  At  the  tip  a  small  gangrenous  area  surrounded  by  a  dark  colored  hemorrhagic  area. 
No  adhesions.    (G.  P.  Muller,  Germ.  Hosp.,  Phila.) 

Fig.  2. — Acute  appendicitis.  The  appendix  swollen  and  congested.  The  gangrenous  dis- 
tal third  bent  at  an  obtuse  angle  by  a  band  of  adhesions.    (H.  A.  Kelly.) 

Fig.  3. — Gangrenous  appendicitis,  forty-eight  hours.  The  appendix  greatly  enlarged,  total 
gangrene  of  the  distal  third,  and  irregular  areas  of  gangrene  in  proximal  portion.  Near  the  mid- 
dle the  canal  is  distended  with  a  round,  hard  concretion.  Masses  of  fibrin  and  a  few  old  adhe- 
sions on  the  surface.    (W.  S.  Halsted.) 
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with  the  tissues.  It  is  particular!}'  the  putrefactive  organisms  contained  in 
decomposing  fecal  material  which  produce  this  condition.  An  excellent  ex- 
ample is  seen  in  the  case  illustrated  in  Fig.  164.  Here  the  mucosa,  as  a  whole, 
is  gangrenous,  but  apart  from  the  perforation  at  the  tip  the  gangrenous  process 
has  not  involved  the  deeper  layers,  which  show  an  intense,  purulent,  inflamma- 
tory reaction. 

The  mesappendix  in  acute  inflammation  becomes  greath'  thickened,  owing 
to  the  dilatation  of  the  blood-vessels,  and  the  infiltration  of  the  lax  areolar 
tissue  with  a  serous  and  cellular  exudate.    The  tissue  also  becomes  exceedingly 


Fig.  164. — Total  Gangrene  of  the  Interior  op 
THE  Appendix  Associated  with  the  Pres- 
ence OF  Fecal  Masses.  (Specimen  from 
J.  M.  T.  Finney.) 


Fig.  165. — Acute  Appendicitis  with  Thickened 
Hemorrhagic  Mesappendix. 
The  distal  two-thirds  of  the  appendix  (a)  is 
hemorrhagic,  and  also  the  small  masses  of  fat  (6). 
Adhesions  are  found  at  c.    (Gyn.  Path.,  No.  6252.) 


friable,  so  that  the  ligature,  although  placed  with  the  utmost  care,  often  tears 
directly  through  it.  The  color  is  usuall}'  reddish,  often  a  dark  red,  from  the 
presence  of  hemorrhage  (see  Fig.  165).  In  the  presence  of  old  adhesions  or 
twists  it  is  evident  that  the  acute  edema  of  the  mesappendix  could  readily  induce 
partial  or  complete  occlusion  of  the  large  blood-vessels ;  also,  in  the  case  of 
advanced  arterio-sclerosis  of  the  main  blood-vessel,  the  circulation  may  be 
greatl}''  impeded,  and  even  complete!}^  obstructed  by  the  pressure  of  the  in- 
filtrated tissue. 

Histology  of  Acute  Diffuse  A p p e n d  i  c  t  i s  . — The  whole  appen- 
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dix  shows  a  greater  or  less  degree  of  inflammatory  reaction.  At  the  outset,  there 
is  a  general  congestion  and  edema,  especially  affecting  the  mucous,  submucous, 
and  peritoneal  layers.  The  mucosa  shows,  usually,  some  degeneration  of  the  sur- 
face epithelium,  and,  as  a  rule,  of  the  gland  epithelium.  In  some  instances  these 
changes  are  insignificant,  consisting  in  a  slight  swelling  and  cloudiness  of  the 
cells;  while  in  others  a  large  portion  of  the  epithelium  is  destroyed.  This  is 
sometimes  due  to  effusion  of  blood,  Avhich,  lifting  up  the  epithelium  from  the 
underlying  tissue,  deprives  it  of  its  nutriment ;  leucocytes,  chiefly  polymorpho- 
nuclear, are  found  in  variable  numbers  throughout  the  epithelium  and  in  the 
exudate  upon  the  surface.    The  glands,  besides  showing  degenerative  changes 


interglandular  tissue,  as  a  rule,  shows  the  most  marked  changes.  It  is  greatl}' 
congested,  and  permeated  with  a  serous  effusion,  extravasated  blood,  and  a 
more  or  less  abundant  cellular  exudate.  Polymorpho-nuclear  cells  usually  pre- 
dominate, but  there  is  also  an  increase  in  the  number  of  small  round  and 
plasma  cells.  In  some  instances,  eosinophiles  make  up  a  large  proportion  of  the 
infiltrating  cells.  Abrasions  and  ulcerations  are  usually  found,  under  the 
microscope,  where  the  inflammation  is  at  all  severe,  although  they  may  not  be 
apparent  to  the  naked  eye.  They  occur  most  frequently  in  the  depressions 
between  the  mucous  folds,  the  point  where  the  hmiph  nodes  commonly  reach 
the  surface  (Figs.  166  and  167).    The  surface  of  the  erosion  is  covered  with 


An  erosion  (a-b)  in  the  crevice  between  two  folds  of  mucous  mem- 
brane. The  mucosa  on  either  side  of  the  ulcer  is  edematous  and  infiltrated, 
its  surface  being  bathed  with  a  purulent  exudate.  At  the  ba.se  of  the  mucosa 
there  is  a  small  abscess  focus  (d) ;  c  indicates  a  lymph  follicle.  (Specimen 
from  L.  M.  Hektoen.) 


Fig.  166. — Acute  Diffuse  Appendicitis.    Magnified  40  Times. 


in  the  epithelium,  are 
greatly  compressed,  and 
sometimes  destroyed  b}' 
the  acute  swelling  of 
the  interstitial  tissue. 
The  changes  in  the 
lymph  nodes  are  often 
marked,  the  blood  cap- 
illaries are  congested, 
and  the  endothelial  ele- 
ments swollen  and  pro- 
liferating; leucocytes 
are  present  in  variable 
numbers,  and  there  are 
often  large  phagocytes 
containing  cellular  de- 
tritus, usually  fragments 
of  leucocytes;  occasion- 
alh'  the  centre  of  the 
follicle  is  degenerated, 
and  it  may  e-ven  open 
upon  the  surface  of  the 
nuicous  membrane.  The 
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mucus  and  fibrin  intermingled  with  cellular  detritus ;  underneath  there  is  the 
usual  acute  granulation  tissue.  In  the  periphery  of  the  eroded  area  there  are 
often  areas  of  canahzed  fibrin,  and  vascular  changes  are  observable  extending 
some  distance  away.  Purely  leucocytic,  fibrinous,  or  hyaline  thrombi,  partially 
or  completely  filling  the  lumen  of  the  vessel,  are  frequently  seen,  and  may  be 
found  in  one  or  more  of  the  capillaries  or  small  vessels  in  most  cases  of  acute 
appendicitis,  more  especially  in  the  vicinity  of  erosions.  Thrombi,  showing  the 
characteristic  arrangement  of  fibrin .  and  granular  material  and  containing  a 
variable  number  of  cellular  elements,  are  also  seen,  particularly  in  the  larger 
vessels  of  the  subserous  tissue. 

Purulent  t  h  r  o  m  b  o  -  a  r  t  e  r  i  t  i  s  a  n  tl  t  h  r  o  m  b  o  -  p  h  1  e  b  i  t  i  s 
occur  in  some  cases. 

The  vessels  most  fre-   

quently  affected  are 
those  of  the  submu- 
cosa  in  the  region  of 
an  erosion,  or  the 
comparatively  large 
vessels  coursing  be- 
tween the  external 
muscular  coat  and 
the  peritoneum.  In 
exceptional  instances 
there  are  acute 
changes,  acute  ange- 
itis  or  thrombo-ange- 
itis,  in  the  large  ^'es- 
sels  contained  in  the 
mesappendix.  Where 
total  gangrene  of  the 
appendix  takes  place 
without  any  external 
constriction  of  the 
vessels,  it  may  be  as- 
sumed that   in  the 

majority  of  instances  thrombosis  of  one  or  more  of  the  large  vessels  has 
occurred.  It  is  difficult,  however,  to  demonstrate  such  a  condition  in  spec- 
imens removed  at  operation,  as,  owing  to  the  use  of  the  cautery  or  the  ligature, 
or  from  the  effect  of  clamps,  this  portion  of  the  specimen  is  usually  unsatisfactory 
for  careful  study.  At  autopsy,  however,  it  is  not  rare  to  find  thrombosis  and 
purulent  thrombo-phlebitis  involving  the  appendical  vessels  and  their  tributaries, 
and  such  cases  have  also  been  demonstrated  at  operation.  The  lymph  channels 
of  the  appendix  and  its  mesentery  in  acute  inflammation  are  often  found  greatly 
18 


Fig.  167. — Higher  magnification  of  the  margin  of  tlie  ulcer  seen  in  the 
preceding  figure.  The  epithelium  at  a  is  normal ;  at  b  the  cells  are  swollen 
and  cloudy,  and  from  here  to  the  edge  of  the  ulcer  the  epithelium  shows  more 
pronounced  ilegenerative  changes  and  is  infiltrated  with  leucocytes  (c).  The 
surface  of  the  ulcer  (d)  consists  of  a  mass  of  fibrous  leucocytes  and  red  blood 
cells.  More  deejjly  the  tissue  is  composed  of  connective  tissue,  with  abundant 
large  oval  and  fusiform  cells,  dilated  capillaries,  and  a  diffuse  infiltration  of 
leucocytes  and  red  blood  cells.    Magnified  400  times. 
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distended  with  lymph  corpuscles,  and  various  grades  of  lymphangitis  may  be 
observable. 

A  case  of  unusual  interest  in  respect  to  the  condition  of  the  lymphatics  has 
been  given  me  by  T.  S.  Cullen,  who  removed  the  appendix  from  a  child  eight 
years  old  on  the  fourth  day  of  a  rather  mild  attack  of  appendicitis.  Recover^' 
was  uneventful,  except  for  an  attack  of  acute  tonsillitis,  which  developed  on  the 
fourteenth  day.  The  appendix  was  hyperemic  and  somewhat  tense.  There  was 
a  slight,  viscid,  fibrinous  exudation  upon  the  surface,  but  no  adhesions  and  no 
evidence  of  peritonitis.  Microscopic  examination  showed  a  diffuse  acute  inflam- 
mation without  evident  ulceration.  The  chief  interest  in  the  specimen  centres 
in  the  acute  lymphangitis.  In  all  parts  of  the  appendix,  but  especiall)'  in  the 
serous  coat  and  in  the  mesentery,  the  lymphatics  are  engorged  with  cells,  mostly 


Fig.  168. — Acute  Appendicitis,  with  Severe  Lymphangitis.  A  Section  Showing  the  Peritoneal 
Coat  and  Mesentery.  Magnified  32  Times. 
On  the  right-hand  side  of  the  figure  the  peritoneum  (a)  is  thickened  and  densely  infiltrated.  On  the  left 
side  the  inflammatory  reaction  is  less  intense,  and  at  6  the  edge  of  the  e.xternal  muscular  coat  is  seen.  The 
mesappendi.x  is  everywhere  densely  infiltrated  and  the  lymphatics  (c)  in  the  mesentery  and  in  the  appendix  wall 
are  conspicuously  distended. 

lymphocytes,  although  abundant  polymorpho-nuclear  leucocytes  are  sometimes 
present,  and  the  vessel  walls  are  infiltrated  with  leucocytes  (see  Fig.  168).  At 
several  points  organizing  thrombi  are  found  (see  Fig.  169).  Two  or  three  of  these 
occupy  the  large  lymph  sinuses  in  the  periphery  of  the  solitary  follicles.  They 
are  formed  of  large,  oval,  endotheloid  cells,  an  abundant  intercellular  substance, 
and  leucocytes. 

The  submucosa  in  acute  diffuse  appendicitis  usually  shows  a  severe  grade 
of  inflammation.  The  blood-vessels  are  engorged,  the  tissue  is  highl}^  edem- 
atous, and  there  is  a  general  cellular  infiltration  consisting  of  polymorpho- 
nuclear, small  round,  and  plasma  cells.  The  connective  tissue  cells  are  swollen 
and  actively  proliferating.  When  ulceration  occurs,  the  submucosa  is  almost 
invariably  involved.    Miliary  abscesses  originating  in  lymph  nodes,  as  a  rule, 
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involve  this  layer,  and  very  often  abscess  foci  develop  primarily  in  this 
region. 

The  circular  and  longitudinal  muscular  coats  share  to  a  variable  extent 
in  the  inflammatory  reaction.  In  many  instances,  the  only  evidence  of  reaction 
is  found  along  the  course  of  the  blood  and  lymph  vessels  in  the  hiatuses  of  the 
musculature.  There  is  usually  considerable  leucocytic  inhltration  of  these 
areas,  and  connective  tissue  proliferation.  A  purulent  inflammation  confined 
to  the  mucous  and  submucous  layers  may  extend  outward  by  way  of  these 
structures,  and  cause  an  acute  peritoneal 
reaction,  or  even  a  perforation,  without 
involvement  of  the  musculature.  How- 
ever, as  a  rule,  in  suppurative  appendi- 
citis there  is  also  more  or  less  infiltration 
along  the  course  of  the  vessels  which  run 
parallel  to  the  muscle  bundles,  and  in  some 
instances  rows  of  leucocytes  separate  the 
individual  muscle  fibres.  The  interstitial 
tissue  of  the  muscular  coats  is  edematous, 
and  the  connective  tissue  cells  are  swollen 
and  proliferating;  the  muscle  cells,  on  the 
other  hand,  show  more  or  less  marked 
degenerati\'e  changes. 

The  peritoneum  and  the  subperitoneal 
fibrous  tissue  undergo  important  changes. 
Often  while  the  musculature,  and  e"\'en 
the  submucosa,  shows  no  perceptible 
change,  a  marked  inflammatory  reaction 
is  found  in  the  serous  membrane.  At  the 
outset  of  the  attack  there  is  extreme  con- 
gestion of  the  blood-^'essels,  which  is  almost 
immediately  accompanied  with  an  intense 
edema.  vSoon  there  is  an  alnmdant  leuco- 
cytic infiltration,  and  a  high  degi'ee  of 
connective  tissue  proliferation.  Vascular 
changes,  as  noted  above,  are  frequently 
observable  in  this  region.  Interstitial  hemorrhages  usuallj'  occur  and  are  often 
very  extensi^-e. 

The  changes  in  the  mesappendix  consist  chiefly  in  edema  and  dilatation  of 
blood-vessels.  There  is  usually  a  slight  leucocytic  infiltration  surrounding  the 
blood-vessels  and  extravasations  of  blood  are  commonly  met  with.  In  some 
instances  there  is  a  general  purulent  infiltration  of  the  adipose  tissue,  and  nec- 
rosis of  part  or  the  whole  of  the  mesentery  is  not  rare.  The  changes  in  the 
blood-vessels  and  lymphatics  of  the  mesappendix  have  already  been  described. 


Fig.  169. — Thrombus  in  a  Lymph  Sinus.  Mag- 
nified 225  Times. 
a  marks  the  lymph  sinus,  which  contains  a 
few  lymphocytes  (c)  and  is  distended  with  the 
thrombus  (6). 
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Perforative  Appendicitis. — Perforation  may  take  place  in  any  variety  of 
acute  appendicitis,  and  in  any  stage  of  the  attaclc.  In  some  instances  the  first 
symptoms  are  due  to  the  occurrence  of  perforation,  while  in  other  cases  the  acute 
attack  has  apparently  subsided  when  perforation  suddenly  takes  place.  The  rup- 
ture may  be  of  pin-hole  size  or  there  may  be  a  wide  ragged  aperture  through  which 
a  large  concretion  can  escape.  In  the  appendix  represented  in  Fig.  170,  almost 
the  entire  circumference  is  involved  in  the  large  perforation  which  occupies  the 
centre  of  a  gangrenous  area  surrounded  b}^  a  zone  of  intense  hyperemia.  This 
appendix  was  removed  by  T.  S.  Cullen  thirty-six  hours  after  the  onset  of  the 
attack.  There  may  also  be  two  or  more  perforations.  Very  often,  in  the  labora- 
tory, unsuspected  perforations  are  detected,  which  have  been  sealed  by  adhe- 
sions, most  frequently  by  the  adherent  omentum.  The  fac- 
tors concernetl  in  the  production  of  a  rupture  are  various; 
it  may  follow  the  extension  of  an  erosion  to  the  peritoneal 
surface,  the  degeneration  of  the  tissue  in  the  vicinity  of  an 
abscess  focus,  or  it  msty  be  the  result  of  circumscribed  or 
general  gangrene.  A  tensely  distended  empyema  often  ter- 
minates in  rupture  of  the  appendix  walls,  and  it  is  particu- 
larl}^  in  such  cases,  where  a  large  amount  of  highl}-  virulent 
material  is  emptied  into  the  abdominal  canity  that  the 
most  fatal  forms  of  peritonitis  result.  Pin-hole  perforations 
may  result  from  the  continuance  of  a  purulent  process  along 
a  muscular  hiatus.  An  appendix  apparentl}^  affected  merely 
by  a  slight  non-suppurative  inflammation  may,  neverthe- 
less, show  a  fine  perforation  corresponding  to  the  position 
of  an  hiatus.  A  good  example  of  this  form  of  perforation 
is  seen  in  Fig.  332,  p.  621. 

The  most  important  cause  of  rupture 
is  the  necrosis  of  the  tissue,  induced  by  the 
presence  of  concretions,  the  pressure  effect  of  which  is 
brought  into  play  b}'  the  swelling  of  the  tissue  in  acute 
inflammation.  The  association  of  concre- 
tions with  perforative  appendicitis  is  so  often  observed  that  an  etiological 
relationship  cannot  be  questioned,  and  in  many  cases  the  evidence  of  cause  and 
effect  may  be  clearly  demonstrated.  In  some  instances  a  small  rupture  is 
found  directly  over  the  most  prominent  portion  of  the  concretion  (see  Fig. 
235) ,  in  others  an  impending  rupture  is  found  in  a  corresponding  area.  The 
direct  agency  of  pointed  and 
bodies  in  causing  a  perforation 
will  be  considered  in  another  section. 

Where  rupture  follows  an  erosion  the  procedure  is  gradual,  the  various  layers 
giving  way  as  the  degenerati^'e  process  extends  outward.  In  the  case  of  gan- 
grene, rupture  of  the  different  coats  is  probably  in  most  instances  practically 


Fig.  170. — Perforative 
Appendicitis. 
(Specimen  from 
T.  S.  Cullen.) 


irregular  foreign 
of    the  appendix 
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simultaneous.  In  some  specimens  the  inner  coats  have  given  way,  only  the 
peritoneal  covering  remaining.  In  the  appendix  shown  in  Fig.  171,  operation 
thirty-six  hours  after  the  onset,  an  extensive  clean-cut  perforation  of  all  the 
outer  layers  has  occurred,  leaving  only  a  pouch  of  mucous  membrane  which, 
although  gangrenous,  has  not  ruptured.  The  favorite  location  of  the  perfora- 
tion is  at  or  near  the  tip  of  the  appendix,  but  it  is  not  uncommon  to  find  a  per- 
foration directly  at  the  base,  or  at  some  intermediate  point.  A  perforation 
at  the  base  may  involve  the  neighboring  portion  of  the  cecum  and  produce  a 
wide  opening  through  which  the  intestinal  con- 
tents esca,pe.  The  extension  by  continuity  of  the 
inflammatory  disease  of  the  appendix  to  the  sur- 
rounding portion  of  the  cecum  has  occasionally 
resulted  in  a  perforating  ulcer  of  the  cecum.  The 
propagation  of  the  disease  to  the  cecum  may  be 
owing  to  throrabo-phlebitis  or  to  the  direct  action 
of  bacteria  upon  the  diseased  tissues.  Such 
cases  may  be  wrongly  interpreted 
as  instances  of  primary  disease 
of  the  cecum.  As  explained  before,  a  per- 
foration of  the  proximal  end  of  the  appendix  may 
result  in  its  complete  separation  from  the  cecum. 
It  has  then  been  found  floating  free  in  an  abscess 
cavity,  or  has  become  attached  to  some  other 
structure,  receiving  nutriment  through  newly 
formed  vessels  by  means  of  adhesions.  In  a  case 
of  G.  W.  Crile's  (personal  communication),  oper- 
ated on  after  several  attacks  of  appendicitis,  the 
distal  3  cm.  of  the  appendix  was  found  closely 
adherent  to  the  surrounding  structures,  9  cm. 
from  the  normal  point  of  attachment.  The  proxi- 
mal end  of  the  fragment  was  well  rounded  off,  and 
completely  closed.  The  lumen  contained  a  small 
amount  of  fluid.  Similar  cases  have  been  de- 
scribed by  R.  Morris,  Barth  and  others.  Acute 
appendicitis  may  undergo  repair,  but  a  complete 
restitutio  ad  integrum  is  probably  exceedingly  rare. 

As  a  rule,  various  deformities  remain,  such  as  angulations,  twists,  and,  what 
are  perhaps  most  important,  irregularities  in  the  canal,  consisting  of  scars  and 
strictures  (see  residual  conditions).  The  vascular  changes  which  Fowler  be- 
lieves to  be  so  important  I  have  not  found  to  be  often  present,  at  any  rate  in 
the  larger  vessels.  Obliterative  arteritis  is,  however,  common  in 
the  submucosa,  and  in  some  instances  obliterative  t  h  r  o  m  b  o  - 
arteritis  is  found  in  the  large  vessels  of  the  peritoneum  and  muscular 


Fig.  171. — Acute  Appendicitis. 
The  distal  two-thirds  distended 
and  intensely  injected.  On  the  ante- 
rior surface  a  gangrenous  pouch  of 
mucous  membrane,  covering  a  concre- 
tion, protrudes  through  a  rupture  in 
the  outer  layers.  A  similar  protru- 
sion of  mucous  membrane  is  seen  on 
the  convex  margin.  There  are  three 
concretions  in  the  appendix.  (Surg. 
Path.,  No.  3173.) 
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hiatuses,  and  may  even  involve  the  main  appendical  vessel.  This  point  will 
be  further  considered  in  connection  with  other  residual  conditions  following 
acute  and  chronic  affections. 

Chronic  Appendicitis. 

In  this  group  are  included  subacute  and  chronic  inflammatory  conditions 
of  the  appendix,  and  also  that  varied  class  of  cases  which  I  have  designated 
residual  appendicitis,  in  which  the  essential  lesions  are  the  effects 
of  an  anterior  inflammation  rather  than  an  active  process. 

Very  often,  after  an  attack  of  acute  appendicitis,  it  may  be  after  the  first, 
or  after  several  preceding  attacks,  changes  remain  which,  mider  the  continued 
influence  of  an  infective  agent  lead  to  a  chronic  condition.  But  chronic  appen- 
dicitis is  not  necessarily  preceded  by  an  acute  process.  It  may  have  an  in- 
sidious onset  and  occur  independently  of  any  acute  attack.  Very  many  cases 
are  discovered  accidentally  in  the  course  of  operations  undertaken  for  the  relief 
of  other  abdominal  affections  in  patients  who  have  never  suffered  from  any 
symptoms  referable  to  the  disease.  Moreover,  from  the  pathological  findings 
of  many  specimens  removed  in  what  was  supposed  to  be  a  first  attack  of  appen- 
dicitis, it  would  appear  that  very  often  acute  appendicitis  is  preceded  by  a  prim- 
ary chronic  inflammation.  In  fact,  some  writers  express  the  opinion  that  acute 
appendicitis  never  arises  de  novo,  but  is  always  dependent  upon  the  deleterious 
effect  of  an  anterior  chronic  process,  excepting,  of  course,  such  cases  as  are  the 
direct  result  of  injury  by  foreign  bodies,  strangulation  in  a  hernial  ring,  etc. 
RiEDEL  believes  that  acute  appendicitis  has  always  an  insidious  onset,  one  of 
the  most  important  predisposing  causes  being  a  chronic  primary  disease,  "  appen- 
dicitis granulosa."  Chronic  inflammation  of  the  appendix  is  essentially  a  hyper- 
trophic process  and  produces  a  characteristic  thickening  and  rigidity  of  its  walls. 
In  rare  instances  the  inflammatory  reaction  seems  to  be  confined  to  the  mucous 
membrane,  but,  as  a  rule,  all  the  coats  are  similarly  affected.  i\Iacroscopically 
the  appendix  is  found  to  be  thicker  than  normal,  but  maj'  be  either  increased 
or  diminished  in  length.  It  is  quite  common  to  find  the  appendix  very  thick 
and  short,  often  not  more  than  three  or  four  centimetres  long  and  a  centimetre 
or  more  in  diameter.  In  a  case  reported  by  Wetr,  the  densely  adherent  in- 
flamed appendix  was  only  half  an  inch  long,  and  nearly  half  an  inch  thick. 
There  had  been  several  sharp  attacks  of  inflammation,  and  after  removal  of  the 
appendix  reco^'ery  was  prompt  and  permanent.  In  some  instances  there  is  a 
moderate  increase  in  length. 

The  whole  organ  may  be  uniformly  thickened  to  the  size  of  the  little  finger 
or  larger ;  very  often  it  is  club-shaped,  the  proximal  end  being  almost  normal  or 
even  reduced  in  thickness,  while  the  tip  is  enlarged.  In  other  instances,  the 
outer  half  or  more  is  hypertrophied,  while  again  there  may  be  irregular  thicken- 
ings separated  by  normal  or  constricted  portions. 

The  mesappendix  may  be  unaltered,  but  it  is  often  thickened  and  indurated, 
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and  is  apt  to  be  more  or  less  shortened.  The  color  of  the  appendix  is  usually 
reddish,  and  the  superficial  blood-vessels  are  very  tortuous  and  prominent, 
while  ecchymotic  areas  are  not  uncommon  (see  Fig.  2,  Plate  I).  There  are  also 
often  characteristic  anemic  areas,  usually  at  the  tip,  significant  of  an  oblitera- 
tive  process.  This  is  well  shown  in  Fig.  172,  where  the  whitish  knob-like  tip 
is  sharply  contrasted  with  the  brightly  injected  median  portion. 

The  most  striking  feature  in  chronic  appendicitis 
is  the  appearance  of  extreme  r  i  g  i  d  i  t  y.  The  appendix  may 
project  directly  out  from  the  cecum,  independently  of  adhesions  or  any  other 
external  influence,  the  mesentery  being  often  tightl}^  stretched.  Again,  with  a 
greatly  shortened  mesentery,  the  appendix  may  be  sharply  bent  upon  itself,  or 
it  may  project  in  the  form  of  a  spiral.  Fig.  148,  No.  ix,  p.  200,  presents  a  good 
example  of  a  triple  kink 
due  to  adhesions  surround- 
ing an  unusually  long 
appendix  with  a  corre- 
spondingly short  mesen- 
tery, the  tissues  hav- 
ing become  rigid  as  a 
result  of  inflammation. 
The  characteristic  rigidity 
is  particularly  evident  to 
the  touch.  Upon  rolling 
the  appendix  between  the 
fingers  and  compressing 
it,  instead  of  the  normal, 
easily  collapsible  walls, 
there  is  found  a  dense  un- 
yielding tube,  the  sides  of 
which  cannot  be  pressed 

.  Fig.  172. — Chronic  Appendicitis  with  Anemic  Bulbous  Tip  Con- 

tOgether.     feometimeS    the  taining  a  Soft  Fecal  mass.    (Gyn.  path.,  No.  5640.) 

thickened   appendix  may 

be  readily  palpated  through  the  abdominal  wall  and  rolled  under  the  fingers. 
Section  shows  a  general  thickening  of  the  tissues,  but  more  especially  of  the 
submucous  and  serous  membranes.  The  lumen,  instead  of  assuming  the 
stellate  form  of  the  normal  appendical  canal,  retains  a  circular  outline,  and, 
except  in  strictured  areas,  remains  widely  open;  a  condition  which,  associated 
with  enfeebled  muscular  power,  favors  the  reception  and  retention  of  foreign 
material.  The  canal  also  presents  various  irregularities  produced  by  the 
cicatrization  of  ulcers  or  hypertrophy  of  the  walls.  If  the  hypertrophy  or 
constriction  of  the  appendix  walls  results  in  complete  occlusion  of  the  canal 
at  one  point  while  the  remainder  is  still  patulous,  or  if  a  partial  stenosis  is 
rendered  complete  by  means  of  kinks  or  twists,  the  part  beyond  the  obstruc- 
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tion  may  become  distended  with  a  clear  mucous  or  serous  fluid,  or  with  a 
turbid  purulent  exudate  producing  a  hydro-  or  pyo-appendix.  The  mucosa 
is  usually  thickened,  but  in  some  instances  appears  to  be  thinner  than 
normal  and  may  even  be  indistinguishable  from  the  underlying  subnmcous 
tissue.  Its  surface  may  be  smooth,  sometimes  having  a  glazed  appearance,  or 
it  may  be  granular,  or  wart-like.  In  exceptional  instances  mucous  polypi  de- 
velop as  shown  in  Fig.  173  (also  see  Chap.  XXXI).  The  color  of  the  mucosa  is  a 
bright  red,  usually  mottled  with  petechial  hemorrhages.  A  characteristic  case  of 
chronic  appendicitis  is  given  in  Fig.  174,  which  shows  the  greatly  hypertrophied, 
edematous  walls,  the  circular  canal  at  the  cut  end,  and  farther  out  a  stricture. 


Fig.  173. — Chronic 
Appendicitis. 
The  mucous  mem- 
brane is  thickened, 
rugous,  and  at  a  forms 
a  distinct  polyp. 
(Specimen  from  I.  R. 
Trimble.) 


Fig.    174.  —  Chronic  Appendi- 
citis. 

The  appendical  walls  are 
thickened  and  edematous,  the 
most  pronounced  changes  ap- 
pearing in  the  submucosa.  The 
canal  is  strietured  at  one  point 
and  cofitains  two  soft  concre- 
tions (6  and  c).  At  a  there  is  a 
small  hematoma  of  the  mucous 
membrane.  (Surg.  Path.,  No. 
4358.) 


Stritture 


Fig.  175. — Chronic  Ap- 
pe-n'dicitis,  with 
Complete  Stricture 
IN  THE  Middle,  and 
the  Mucous  Mem- 
brane Entirely  Re- 
placed BY  Scar 
Tissue.  (Surg.  Path., 
No.  4755.) 


The  mucous  membrane  is  smooth  and  devoid  of  the  usual  folds.  At  one  point 
a  small  hematoma  is  elevated  above  the  surrounding  surface.  There  are  two 
soft  concretions  in  the  canal.  Yery  frequently  onlj'  a  portion  of  the  mucosa, 
the  distal  half  or  two-thirds,  is  involved  in  an  inflammatory  process,  the  re- 
mainder presenting  the  normal,  pale,  smooth,  glistening  appearance;  or.  again, 
some  portion,  or  almost  the  whole  mucous  membrane  may  be  replaced  by 
chronic  granulation  tissue  showing  various  stages  of  organization  and  cicatri- 
zation. 

The  appendix  shown  in  Fig.  175  was  remoA'ed  after  the  fourth,  and  most 
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severe  attack  of  inflammation.  It  was  lightly  adherent  to  the  cecum,  brightly 
injected,  and  presented  a  slight  constriction  about  its  middle.  On  section  the 
canal  was  found  to  be  completely  obliterated  at  two  points,  about  5  mm.  apart, 
the  intervening  space  containing  mucus.  The  whole  inner  surface  was  granular, 
or  rugous  and  crossed  by  bands  of  dense  scar  tissue.  The  canal  contained  a 
little  mucus.  Microscopic  examination  revealed  complete  destruction  of 
the  mucous  membrane,  not  a  trace  of  epithelium  or  Ij-mph  nodes  remaining. 
The  surface  in  most  places  showed  coagulative  necrosis  associated  with 
a  mucoid  degeneration  of  the  tissue.  That  the  mucus  was  not  simply  a 
deposit  upon  the  surface  was  shown  by  the  remnants  of  blood-vessels  and  con- 
nective tissue  strands  which  were  traceable  in  it.    The  submucosa  was  fibrous 


■A 


Fig.  17B. — A  Section  from  the  Preceding  Specimen.    Magnified  40  Times. 
On  the  left  the  surface  shows  extensive  coagulative  necrosis;  on  the  right  there  is  a  thick  layer  of  a  mucoid 
substance  (a)  containing  traces  of  fibrous  tissue  and  vessels,  a  few  leucocytes,  and  cellular  detritus.    6  is  the 
deeper  portion  of  the  submuco.sa;  c,  blood-vessels;  and  d,  fat  cells. 


and  edematous,  likewise  the  muscular  coats.  There  was  a  diffuse  infiltration 
of  the  inner  layers,  chiefly  with  plasma  cells.  Here  and  there  a  deposit  of  yel- 
lowish, granular  pigment  was  seen  (see  Fig.  176). 

The  most  marked  changes  are  often  found  in  the  sul^mucosa,  which  appears 
as  a  thick,  dense,  fibrous  band,  sometimes  forming  more  than  half  of  the  entire 
thickness  of  the  walls  of  the  appendix,  the  increase  being  chiefly  at  the  expense 
of  the  mucous  layer.  The  muscular  coats  ma}'  preserve  their  usual  relation  to 
the  other  tissues,  or  may  appear  thicker  or  thinner  than  normal.  The  peri- 
toneum is  usuall}'  thickened,  and  is  exceedingly  vascular.  In  some  instances 
the  different  layers  are  indistinguishable  from  one  another,  and  the  whole  greatly 
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thickened  wall  of  the  appendix  appears 
fibrous  tissue  which  is  sometimes  stril 


Fig.  177. — A  Section  from  the  Appendix  Shown 
IN  Fig.  2,  Plate  III.  Magnified  16  Times. 
a,  Cellular  detritus  and  calcareous  material.  6, 
the  thick  edematous  submucosal  c,  the  edematous 
mu.scularis ;  d,  peritoneum  and  subperitoneal  fibrous 
layer.  There  is  a  general  infiltration  of  lymphoid 
and  plasma  cells,  frequently  collected  in  clumps  and 
along  the  course  of  the  vessels.  (Surg.  Path.,  No. 
4086.) 

a   yellowish-white   caseous  material 


to  consist  of  a  homogeneous,  edematous 
dngly  suggestive  of  a  new  growth.  As 
the  following  case  is  unusually  inter- 
esting it  is  given  in  some  detail. 

J.  B.,  age  fifty-six  (J.  H.  H..  Surg. 
No.  12942). — Admitted  during  an  attack 
of  appendicitis,  ^^'ith  a  history-  of  numer- 
ous similar  attacks  extending  over  a 
period  of  four  years.  As  the  acute  symp- 
toms subsided,  a  distinct  rounded  mass 
could  easily  be  made  out  in  the  right 
iliac  fossa.  On  operation,  the  vermiform 
appendix  was  discovered  running  out- 
ward and  slightl}^  backward  into  the 
iliac  fossa,  where  it  was  adherent  by  its 
tip.  It  was  very  large,  extremely  hard, 
and  densely  white.  The  picture  it  pre- 
sented was  a  rather  new  one  in  ajjpen- 
dieitis,  the  appendix  being  exceedingly 
edematous  and  infiltrated.  Its  mesen- 
tery was  also  quite  thick,  and  the  amount 
of  induration  in  the  cecum  around  the 
base  of  the  appendix  was  so  great  that 
when  sutures  were  inserted  in  the  at- 
tempt to  inA^rt  the  stump,  it  proved 
impossible  to  do  so  effectually,  and  there- 
fore drainage  was  thought  advisable. 
Convalescence  was  nonnal,  except  for 
slight  rises  of  temperature  in  the  even- 
ing during  the  fourth  week,  which  could 
probably  be  accounted  for  by  vaccina- 
tion. The  appendix  was  about  1.5  cm. 
in  diameter,  very  resistant  and  hard:  in 
fact,  the  whole  picture  suggested  carci- 
noma. On  cutting  it  open,  the  bulbous 
tip  appeared  to  be  in  a  condition  of  de- 
generation which  also  suggested  carci- 
noma (see  Fig.  2,  Plate  III).  The  walls 
were  everywhere  thickened  and  exceed- 
ingly rigid,  but  the  most  pronounced 
changes  appeared  in  the  tip,  where  a 
dense  rounded  mass  projected  into  the 
lumen.  This,  as  well  as  the  adjacent 
surface  of  the  mucosa,  was  covered  with 
itaining  a  large   amount   of  calcareous 
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DESCRIPTION  OF  PLATE  III. 

Fig.  1. — Acute  appendicitis,  eight  days.  The  appendix  irregularly  distended  and  hyper- 
emic.    At  b  and  c  foci  of  suppuration  are  visible.    (T.  S.  Cullen.) 

Fig.  2. — Chronic  appendicitis.  The  whole  appendix  is  thickened,  rigid  and  exceedingly 
edematous.  The  tip  is  occupied  by  a  dense  tumor-like  mass  which  consists  of  the  hypertrophied 
edematous  submucosa  covered  with  a  whitish  deposit  containing  calcareous  material.  A  small 
papillary  elevation  near  the  tip  is  also  covered  with  this  whitish  deposit.  The  remaining  sxir- 
face  is  smooth,  the  mucosa  atrophic.    (W.  S.  Halsted.) 

Fig.  3. — Enteroliths  in  the  appendix,  one  distinctly  facetted  and  resembling  a  gall-stone. 
(H.  Gushing.) 

Fig.  4. — Mild  subacute  appendicitis.  Soft  fecal  concretions.  The  mucous  lining  of  the  dis- 
tal portion  (a)  is  swollen  and  hemorrhagic.    (H.  A.  Kelly.) 
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deposit.  The  cut  surface  of  the  tissue  presented  a  uniform,  fibrillated,  edematous 
structure,  in  which  there  was  no  trace  of  the  normal  layers.  Near  the  tip  one  or 
two  slight  papillary  elevations  were  noticed.  The  histological  examination  showed 
that  section  from  various  regions  presented  a  fairly  uniform  appearance.  On  the 
surface  there  was  a  layer  of  mucus,  and  of  granular,  eosin-stained  material,  con- 
taining cellular  detritus,  with  a  large  amount  of  lime  salts.  Occasionally,  a  single 
layer  of  flattened  epithelium  was  found  resting  directly  upon  the  dense  fibrous 
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Fig.  178. — Section  from  the  Preceding  Case,  Showing  Atypical  Glands  and  Mucoid  Degeneration. 

Magnified  200  Times. 
a.  Edematous  fibrous  stroma ;  6,  mucus;  c,  glands. 

tissue.  There  were  no  glands  nor  lymph  follicles.  The  greatly  thickened  sub- 
mucosa  consisted  of  edematous  fibrous  tissue,  with  fairly  abundant  fusiform  cells  and 
numerous  thick-walled  blood-vessels  (see  Fig.  177).  Small  round  cells,  and  plasma 
cells  were  fairly  numerous,  usually  occurring  in  small  clumps.  The  line  of  demarca- 
tion between  the  submucosa  and  circular  layers  w^as  very  indistinct,  and,  indeed, 
could  not  be  determined  with  any  certainty.  The  normal  muscle  bundles  had  disap- 
peared, and  the  individual  fibres  were  separated  by  edematous  fibrous  tissue,  swollen 
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and  palely  stained.  The  peritoneal  layer  presented  similar  changes.  At  the  angle 
in  the  sulcus  between  the  tip  and  the  neighboring  wall,  groups  of  proliferating  glands 
were  found  (see  Fig.  178).  These  areas  were  covered  with  a  thick  layer  of  mucus, 
which  also  filled  the  gland  lumina  and  in  places  surrounded  the  base  of  the  gland, 
apparently  infiltrating  the  fibrous  stroma.  This  mucoid  degeneration  has  been 
noted  in  other  cases  of  chronic  inflammation.  The  glands  were  irregularly  branched, 
their  epithelium  swollen,  and  sometimes,  apparently,  several  layers  thick.  The  cells 
were  mostly  degenerated.  The  glands  exhibited  no  disposition  to  invade  the 
deeper  tissues,  the  appearance  of  invasion  being  due  to  the  fact  that  they  were  in 
an  angle  and  compressed  by  the  proliferating  fibrous  tissue. 

Histology  of  Chronic  Diffuse  Appendicitis. — The  essential  condition  found 
here  is  a  fibrous  tissue  transformation  affecting  to  a  greater  or  less  degree  all  the 

la3'ers  of  the  appendix 
wall.  The  general  fi- 
brous change  is  accom- 
panied with  sclerosis, 
and  obliterative  changes 
in  the  blood-vessels. 
The  mucous  membrane 
is  usually  edematous, 
the  interglandular  tis- 
sue is  vascular,  more 
fibrous  than  normal, 
and  contains  an  in- 
creased number  of 
lymphoid  and  plasma 
cells.  Red  blood  cells 
are  often  found  and  in 
many  cases  there  is  a 
deposit  of  brownish 
granular  pigment  of 
hematogenous  origin. 
Hemorrhage  into  the 
tissue  and  beneath  the  epithelium  may,  according  to  Riedel,  precipitate  a  sud- 
den acute  attack  of  inflammation,  by  injuring  the  tissue.  The  solitary  follicles 
may  be  greatly  swollen,  forming  a  continuous  zone  of  lymphoid  tissue;  or,  again, 
they  are  to  a  great  extent,  or  wholly,  replaced  by  fibrous  tissue.  The  surface 
epithelium  is  usually  flattened  and  the  glands  are  shallow  and  compressed  by  the 
infiltrated  interglandular  tissue.  A  few  glands  may  be  cystic.  In  some  instances 
the  only  trace  of  the  mucous  membrane  consists  of  a  layer  of  flattened  epithe- 
lium, resting  directly  upon  a  layer  of  dense  cicatricial  tissue.  The  submucous, 
muscular,  and  subperitoneal  layers  are  altered  to  a  varying  degree.  As  a  rule, 
the  most  marked  fibrous  tissue  proliferation  is  found  in  the  submucosa,  which. 


a  d 


Fig.  179. — Obliterative  Endarteritis  in  the  Mesappendix.  Magni- 
fied 90  Times.' 

a-a\  The  vessel  lumen;  6,  the  external  elastic  layer  of  the  intima;  c, 
thickened  portion  of  the  intima;  d,  tunica  media;  e,  tunica  externa. 
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may  be  thickened  out  of  all  proportion  to  the  other  layers.  The  blood-vessels 
of  this  region  have  greatly  thickened  walls,  and  not  infrequently  are  almost 
completely  obliterated.  Small  round  lymphoid,  and  plasma  cells  may  be  very 
abundant,  the  latter  usually  predominating.  A  specimen,  recently  sent  me 
for  examination,  had  been  pronounced  small  round  cell  sarcoma  on  account  of 
the  dense  masses  of  plasma  cells  found  in  the  submucosa. 

In  the  muscular  coats  the  connective  tissue  hyperplasia  occurs  at  the  ex- 
pense of  the  muscle  fibres.  The  subperitoneal  layer  takes  an  active  part  in  the 
general  fibrous  tissue  increase,  and  usually  shows  sclerotic  changes  in  the  smaller 
blood-vessels.  As  a  rule,  the  larger  A'essels  of  the  peritoneal  coat  are  fairly 
normal,  and  the  main  appendical  vessel,  with  its  tributaries,  in  the  mesappendix 
is  almost  constantl}'  so.  In  rare  instances  the  vessel  walls  are  slightly  sclerotic, 
but  advanced  obliterative  changes  I  have  found  in  only  one  case  (see  Fig. 
179),  which  was  furnished  me  by  Steensland  of  Syracuse,  New  York. 

CHRONIC  ULCERATIVE  AND  PURULENT  APPENDICITIS. 

Chronic  diffuse  inflammation  renders  the  appendix  peculiarly  susceptible 
to  further  infections,  which  may  result  in  an  acute  reaction,  or  in  a  chronic  sup- 
purative condition.  As  pointed  out  b}^  Lenzmann,  there  may  be  a  concurrence 
of  two  factors  which  expose  the  appendix  to  the  danger  of  further  injury:  the 
ready  reception  of  foreign  material  from  the  cecum,  and  the  more  or  less  pro- 
nounced disability  of  the  appendix  to  free  itself  from  this  material.  A  lurking 
place  for  fecal  particles  with  their  infective  and  putrefactive  contents  is  thus 
created  and  the  abundant  bacterial  development  of  the  cecal  region,  extending 
by  direct  propagation  to  the  appendix,  is  there  further  influenced  by  the  con- 
dition of  stasis  produced  by  the  rigidity  of  the  tissues  and  the  loss  of  muscular 
power.  The  result  of  these  conditions  is  that,  ultimately,  the  increased  bacterial 
activity  associated  with  the  diminished  resistance  of  the  tissue,  produces  more 
or  less  extensive  tissue  necrosis  and  may  excite  an  acute  or  subacute  attack, 
often  characterized  by  suppuration.  Enteroliths  also  exercise  an  important 
influence  in  inducing  tissue  necrosis.  The  necrotic  areas  are  usually  in  direct 
relation  with  the  infective  material  and  may  be  limited  to  the  mucous  mem- 
brane, or  may  extend  deeper,  sometimes  involving  the  peritoneal  coat.  Some- 
times also  there  may  be  circumscribed  ulcers  having  infiltrated,  irregular  mar- 
gins, the  base  being  covered  with  necrotic  material;  or  there  may  be  a  diffuse 
suppurative  process.  If  the  canal  becomes  obliterated  at  any  point,  a  purulent 
exudate  accumulates  in  the  appendix,  and  a  tensely  distended  pus  sac  results. 
The  size  of  the  mass  depends  partly  upon  the  location  of  the  obstruction,  whether 
close  to  the  cecal  orifice,  or  at  some  distant  point,  and  partly  upon  the  nature 
of  the  infection.  The  slow  accumulation  of  the  purulent  exudate,  and  the  gradual 
distention  in  the  case  of  a  chronic  pyo-appendix,  are  accompanied  by  a  hyper- 
plastic tissue  growth  in  the  walls  of  the  appendix,  which  become  greatly  thick- 
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ened,  in  some  instances  being  from  5  to  10  mm.  thick.  In  such  a  case  tlie  normal 
constituents  of  the  appendix  walls  are  entirely  replaced  by  chronic  granulation 
tissue,  rich  in  cellular  elements.  The  inner  surface  is  covered  -with  necrotic 
tissue  and  fibrin.  The  mass  rarel)'  has  a  diameter  of  more  than  2  to  3  cm.,  but 
it  may  attain  enormous  dimensions,  as  in  a  specimen  sent  me  by  G.  MrLLEU 
(see  Fig.  180). 

In  some  instances  the  mass  is  freely  movable  and  without  adhesions,  in 

other  cases  the  omentum  may  be  at- 
tached, but  most  frequently  it  is  fixed 
by  adhesions  to  the  aljdominal  wall 
or  other  neighboring  structm'es. 

As  in  the  case  of  acute  purulent 
appendicitis,  perforation  may  result 
from  the  extension  of  the  necrosis  to 


Fig.  180. — Empyema  of  the  Appendix. 
At  the  cecal  end  the  greatly  thickened  walls 
completely  occlude  the  canal,  and  the  rest  of  the 
appendix  is  distended  with  pus.  The  whole  interior 
is  lined  with  ragged  necrotic  material.  The  mucous 
and  submucous  layers  are  almost  totally  destroyed, 
but  in  places  are  represented  by  islands  of  thick- 
ened, degenerated  tissue. 


Fig.    181. — Chronic    Suppurative  Appendicitis 
WITH  Obliterated  Lumen  at  a,  and  Beyond 
THIS  A  Pus  Sac  Which  has  Ruptured  (6). 
The  collapsed  condition  of  the  walls  of  this  por- 
tion shows  that  there  has  been  considerable  disten- 
tion.   The  mucosa  here  is  irregular  and  at  a  point 
opposite  the  concretion  (c)  has  been  destroyed. 


the  peritoneal  surface  (see  Fig.  181).  But  in  chronic  suppuration,  more  fre- 
quently than  in  acute  conditions,  the  productive  inflammatory  reaction,  due  to 
the  diffusion  of  toxins,  which  precedes  the  destructive  process,  has  resulted  in 
the  formation  of  a  protective  barrier  which  limits  the  distribution  of  the  infec- 
tion. Moreover,  whereas  in  acute  pyo-appendix  the  virulence  of  the  infective 
agents  is  exalted,  in  chronic  suppuration  the  mild  infection  may  be  limited,  or 
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even  destroyed  by  the  reaction  on  the  part  of  the  tissues.    Resolution  may 
follow  the  rupture  and  drainage  of  the  empyema  into  the 
intestine  or  other  hollow  viscus,  or  the  fluid  contents  may 
become  absorbed,  and   the  cavity  finally  obliterated  by 
granulation  tissue. 

RESIDUAL  APPENDICITIS. 

This  term  includes  the  various  deformities  of  the  appen- 
dix which  may  follow  acute  or  chronic  inflammation  after 
the  active  disease  has  subsided.  The  results  may  be  hyper- 
trophy or  atrophy  of  the  appendix,  stricture  or  obliteration 
of  its  lumen,  cystic  dilatation,  or  angulations  or  twists  due  to 
adhesions  or  cicatricial  contractions  in  the  appendix  wall. 
These  conditions  have  been  already  referred  to,  but  are 
more  conveniently  considered  as  a  distinct  class.  They 
are  of  importance  not  onh'  on  account  of  their  etiological 
relation  to  recurrent  acute  infection,  but  as  the  usual 
source  of  the  clinical  conditions  described  by  Lenz:\iann 
and  by  Ewald  as  appejidiciiis  larvata.  As  has  already 
been  explained,  acute  or  chronic  appendicitis  exceedingly 
rarely  results  in  a  restitutio  ad  integrum.  In  the  mildest  cases 
there  is  more  or  less  connective  tissue  hyperplasia,  and  as  a 
consequence  a  certain  amount  of  rigidity  and  enfeebled  mus- 
cular power  persists.  In  the  healing  and  repair  of  erosions,  newly-formed  con- 
nective tissue  replaces  the  destroyed  area,  and  like  all  cicatricial  tissue,  tends 
to  contract,  resulting  in  strictures,  angulations,  or  occlusion 
of  a  portion  of  the  canal.  Abbe,  who  has  devoted  much 
attention  to  this  condition  and  is  strongly  impressed  with  its 
pathogenic  importance,  has  prepared  an  excellent  series  of 
specimens  Avhich  show  its  A'arious  grades  as  well  as  the  num- 
ber of  stenoses  which  may  follow  appendicitis.  His  method 
of  distending  the  appendix  with  alcohol  and  thus  hardening 
it  before  sectioning,  has  given  some  excellent  results,  but  it 
is  not  applicable  in  all  cases  and  is  not  always  so  useful  as  the 
examination  of  the  fresh  specimen.  A  tj^pical  example  of 
multiple  stenosis  associated  with  stercoral  concretions,  fur- 
nished by  RuNYON,  is  given  in  Fig.  182.  In  this  case  one  or 
more  attacks  of  mild  inflammation,  possibly  confined  to  the 
inner  layers,  have  been  productive  of  several  areas  of  com- 
plete and  partial  stenosis,  Avithout  at  any  time  having  given 
rise  to  attacks  of  pain  or  tenderness  in  the  abdomen.  The 
appendix  was  removed  during  the  course  of  an  operation  for 


Fig. 


182. — Multiple 
Stricture  in  the 
Appendix. 


Fig.  183. — Kink  and 
Stricture  Pro- 
duced BY  Adhe- 
sions in  a  Case 
OF  Chronic  Ap- 
pendicitis. 
a,    Kink,  with 
separation    of  distal 
from  proximal  portion 
of  the  appendix;  6, 
adhesion.    The  distal 
portion  is  obliterated. 
(Gyn.      Path.,  No. 
5218.) 
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myoma.  General  destruction  of  the  mucosa  is  followed  by  total  obliteration 
of  the  canal.  If  the  canal  is  only  partially  stenosed,  other  factors,  such  as 
kinking  or  the  compression  by  adhesions,  may  make  the  obstruction  complete. 
In  the  appendix  shown  in  Fig.  183,  the  kink  produced  by  the  dense  band  of 
adhesions  has  resulted  in  the  separation  of  the  distal  from  the  proximal  end 


Fig.   184. — Cystic  .^ppen'dix  with  the  Proxi.mal  End  (a)  Protruding  into  the  Cecum. 
Several  tags  of  adhesions  are  seen  on  the  surface  of  the  cyst.     (Sent  by  E.  E.  Montgomery  from  the  Museum  of 

Jefferson  Medical  College.) 

of  the  appendix,  the  two  portions  being  connected  by  the  mesentery  and  a 
band  of  fibrous  tissue. 

Retention  Cysts  of  the  Appendix. — If  a  portion  of  the  canal  distal  to  the 
obstruction  remains  patent,  the  normal  secretion,  having  no  outlet,  accumulates 
in  it  and  a  retention  cyst  is  produced.    The  contents  of  the  cyst  is,  at  first,  com- 
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posed  of  the  normal  mucous  secretion  of  the  appendical  mucosa,  or  of  a  muco- 
purulent, sometimes  sanguineous  fluid;  but  later,  probably  owing  to  pressure 
atrophy  of  the  mucosa  and  consequent  loss  of  function,  the  mucous  secretion 
ceases,  and  the  fluid 
becomes  serous  or 
water)'  in  character. 
If  the  occlusion  has 
occurred  close  to  the 
cecal  attachment  of 
the  appendix,  the 
cyst  appears  to  arise 
directly  from  the 
cecum.  In  the  case 
shown  in  Fig.  184 
stenosis  had  prob- 
ably taken  place  di-  Fig.  ISS. — cystic  distention  of  the  lower  Three-fourths  of  the  Ap- 
rectl       at     Gerlich's  pendix  due  to  stricture  of  the  Canal. 

'       The  proximal  end  is  pervious.    The  surface  of  the  cyst  covered  with  adhesions 
valve     and     did     not  and  markedly  injected.     (Gyn.  Path.,  No.  5718.) 

involve  the  canal  be- 
yond this  point.    The  thin  membrane  which  obstructed  the  canal  at  the  valve 
became  gradually  distended  by  the  pressure  of  the  fluid  within  the  appendix  so 
that  finally  the  cyst  became  partly  intracecal.    Other  cases  have  been  reported 
in  which  the  cyst  had  developed  almost  wholly  within  the  cecum.    If  the 

obstruction  is  at  a  more 
distant  point  the  cyst 
appears  to  be  peduncu- 
lated, being  attached  to 
the  cecum  by  the  normal 
proximal  portion  of  the 
appendix  (see  Fig.  185). 
Again,  only  the  tip  may 
be  cystic,  or  the  middle 
of  the  appendix  may  be 
distended  while  the 
proximal  and  distal  por- 
tions are  obliterated. 
The  canal  ma}'  be  oc- 
cluded at  two  or  more 
points,  and  the  interven- 
ing portions  may  become 
cystic. 

An  interesting  case  of  cystic  change  in  the  appendix,  affording  an  unusual 

opportunity  to  observe  the  progress  of  the  disease,  is  shown  in  Figs.  186  and 
19 


Fig.  186. — The  Appendix  as  Seen  in  situ,  November,  1897,  Showing 
A  Single  Cyst  and  Obliterated,  Withered  Dlstal  Extremity. 
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187,  which  show  the  condition  of  the  appendix  on  its  removal,  and  the  same 

appendix  as  it  appeared  six  years  pre\'i- 
ously,  when,  during  the  course  of  an 
abdominal  operation  it  was  carefully  ob- 
served and  sketched  by  the  artist,  but  was 
not  removed,  as  its  condition  at  that  time 
was  not  considered  a  menace  to  the  pa- 
tient's welfare.  When  the  appendix  was 
first  observed  there  was  a  single  cyst  in 
the  median  portion,  anfl  beyond  this  point 
the  canal  was  apparently  obliterated.  On 
its  removal,  three  cyst  cavities,  separated 
by  fibrous  partitions,  had  formed,  the  later 
ones  having  developed  in  the  proximal 
portion  of  the  appendix.  The  tip  had 
become  considerably  shortened.  The  cyst 
cavities  are  lined  with  a  layer  of  fiattened 
epithelium,  which  rests  directh^  upon  the 
muscular  coat. 

In  some  instances  secondary  cysts  have 
developed  in  the  remains  of  partly  oc- 
cluded glands.  A  rare  condition  described 
by  RiBBERT,  and  by  Kelyxack,  and 
is  produced  when  the  pressure  within  the 


186), 


Fig.  187. — The  Same  Appendix  (See  Fig 
Removed  October,  190.3. 
The  obliterated  distal  portion  has  become 
much  shortened,  c  probably  represents  the 
original  cyst,  and  a  and  b  are  of  later  develop- 
ment. Cavities  6  and  c  communicate  with  each 
other.    (Gyn.  Path.,  No.  6996.) 


which  I  have  observed  in  one  case 
appendix  has  caused  a  separation  of  the  musculature, 
and  a  protrusion  beneath  the  peritoneum  of  the  lining 
membrane  with  its  mucous  or  serous  contents.  In 
Kelynack's  case  two  distinct  diverticula,  which  com- 
municated with  the  main  cavity  by  circular  openings, 
extended  between  the  layers  of  the  mesappendix. 
In  my  case  there  was  a  single  hernia-like  protrusion 
into  the  mesentery.  The  influence  of  a  kink  or  twist 
in  producing  the  cystic  condition  may  be  seen  in 
some  cases  in  which,  upon  separating  the  mesappen- 
dix or  the  adhesions  which  produce  the  kink,  the 
fluid  immediately  escapes  into  the  cecum.  This 
probably  explains  some  cases  in  which  a  distinct 
mass  is  easily  palpable,  while  at  operation  only  a 
small  appendix  is  found,  which  is,  however,  unusually 
flaccid,  and  has  the  appearance  of  having  been  dis- 
tended. 

Cysts  of  the  appendix  as  a  rule  are  cylindrical  in 
form  and  vary  in  size  from  about  the  thickness  of  a  lead-pencil  to  from  one  to 


Fig.     188. — Cystic  Appendix. 
(Gyn  Path.,  No.  2170.) 
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three  centimetres  in  diameter.  In  exceptional  instances  very  large  masses 
develop.  One  described  b}^  Sonnenburg  was  an  enormous  pear-shaped 
cyst,  14  cm.  in  length,  and  21  cm.  in  its  greatest  circumference.  Virchoav  de- 
scribed a  case  in  which  the  appendix  was  as  large  as  a  fist.  The  walls  of  the 
cystic  appendix  are  attenuated  and  transparent.  The  peritoneal  surface  often 
presents  a  few  adhesions,  but  may  be  perfectly  smooth.  The  inner  surface  is 
usually  smooth  and  glistening.  Figs.  188  and  185  are  characteristic  examples  of 
the  cystic  appendix.  The  former  is  situated  directly  upon  the  cecum  and  has  a 
smooth  surface,  while  the  latter  is  covered  with  adhesions  and  has  a  long  pedicle. 


Fig.  189. — Section  from  the  Preceding  Case  (Fig.  188)  of  Cystic  Appendix. 


The  small  picture  on  the  left  shows  the  dilated  lumen  and  thinned-out  walls.  The  area  between  the  two 
dotted  lines  is  seen  highly  magnified,  in  the  picture  on  the  right  side.  The  mucous  membrane  is  represented 
by  a  layer  of  flattened  epithelium  resting  upon  a  layer  of  fibrous  tissue.  A  small  flattened  lymph  node  is  seen 
near  the  edge  of  the  picture.    There  is  a  general  round  cell  infiltration  of  all  the  coats. 

Histologically,  a  general  connective  tissue  proliferation  is  apparent  with  a  corre- 
sponding loss  of  the  normal  elements  of  the  appendix  walls.  The  whole  picture 
is  that  of  a  mild,  chronic,  inflammatory  reaction  associated  with  pressure  atrophy 
of  the  tissues.  The  mucosa,  as  a  rule,  is  represented  by  a  single  layer  of  low 
columnar  or  cuboidal  epithelium  resting  directly  upon  a  layer  of  fibrous  tissue. 
Glands  have  usually  disappeared.  An  occasional  small,  flattened  lymph  node 
may  be  seen.  In  many  cases  the  muscular  coats  are  almost  entireh'  replaced 
b}^  fibrous  tissue,  but  in  some  instances  the  muscle  bundles  are  fairly  well  pre- 
served.   As  a  rule,  there  is  a  slight  diffuse  round  cell  infiltration  (see  Fig.  189). 
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Obliteration  of  the  Appendix. — Considerable  attention  has  been  recently 
directed  to  obliterative  changes  in  the  appendix.  Ribbert,  Wolfler,  and 
ZucKERKANDL,  from  the  careful  examination  of  a  large  number  of  cases,  all  ar- 
rived at  the  conclusion  that  obliterative  changes  in  the  appendix  are  not  the 
result  of  an  inflammatory  process,  but  an  involution  process  in  a  functionless 
organ.  Cruveilhier,  Bierhoff,  Fitz,  Senn  and  others  believe  that  oblitera- 
tive changes  have  a  pathological  origin.  Tchacaloff,  in  19  cases  of  partial  or 
total  obliteration,  found  in  all,  distinct  evidence  of  a  pathological  process. 

My  investigations  have  dealt  chiefly  with  specimens  removed  at  operation, 
and  only  to  a  limited  extent  with  autopsy  material,  as,  unfortunately,  the  macro- 
scopic appearance  of  the  appendix  alone  was  noted  in  the  autopsy  protocols, 
and  the  specimens  were  not  preserved.  For  the  consideration  of  normal  in- 
volutionary  processes,  see  Chap.  VI. 

In  the  gynecological  service  at  the  Johns  Hopkins  Hospital  it  has  for  some 
years  been  the  rule  to  examine  the  appendix,  if  accessible,  whenever  the  ab- 
domen is  opened  for  any  reason,  and  if  it  presents  any  deviation  from  the  nor- 
mal, however  slight,  it  is  removed,  provided  always  that  there  is  no  special  bar 
to  the  operation.  Thus,  it  has  been  the  custom  to  remove  the  appendix  if 
thicker  or  firmer  than  normal,  even  if  the  rigidity  is  very  slight,  or  merely  in- 
volves the  tip.  On  this  account  it  has  been  possible  to  examine  a  large  num- 
ber of  specimens  showing  obliteration,  and  sufficient  evidence  has  been  ob- 
tained from  these  cases  to  warrant  some  conclusions  regarding  the  origin  of 
many  cases  of  partial  and  complete  obliteration  of  the  appendix,  although  no 
definite  conclusion  can  be  reached  regarding  the  relative  frequency  of  its  oc- 
currence. The  opportunity  to  inspect  and  remove  the  appendix  occurs  most 
frequently  in  the  course  of  gynecological  operations;  in  the  general  surgical 
department  the  approximately  normal  appendix  is  less  frequently  removed. 
This  probably  accounts  for  the  fact  that  in  the  material  from  the  gynecological 
operating  room  I  have  found  21  cases  of  complete  obliteration  of  the  canal  of  the 
appendix,  but  only  two  such,  cases  among  the  specimens  from  the  surgical 
department,  although  in  the  latter,  twice  the  number  of  appendices  had  been 
removed.  Partial  occlusion  of  the  canal  occurred  in  about  equal  proportions 
in  the  two  series  of  cases.  In  considering  the  etiology  and  pathology  of  ob- 
literation of  the  appendix,  I  have  chiefly  studied  the  specimens  from  the  gyneco- 
logical department. 

Out  of  300  specimens,  45  were  found  to  present  some  degree  of  obliteration, 
varying  in  extent  from  a  small  portion  of  the  tip  to  the  occlusion  of  the  entire 
canal.  Under  this  group  I  haA'e  not  included  cases  of  appendix  with  greatly 
thickened  walls  and  narrowed  but  patent  lumen,  as  these  are  manifestly  of 
inflammatory  origin;  nor  do  I  include  simple  strictures,  which  have  clearlj^ 
resulted  from  cicatrization  of  erosions. 

The  45  cases  comprise  21  in  which  the  lumen  is  entirely  obliterated,  and  24 
in  which  the  lumen  is  partly  so.  In  the  specimens  shoAving  partial  obliteration, 
the  extent  of  the  occluded  portion  varied  from  about  1  cm.  at  the  tip,  to  a  half 
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or  three-fourths  of  the  length  of  the  organ.  In  one  instance  only,  a  few  milli- 
metres of  the  proximal  end  was  provided  with  a  central  lumen.  With  a  few 
exceptions  the  obliteration  extended  from  the  tip  inward,  the  occluded  part 
forming  a  solid  cord.  In  one  case,  previously  described,  the  proximal  and 
distal  thirds  were  obliterated,  while  the  middle  third  was  c}'stic.  In  8  cases 
the  proximal  end  was  obliterated  and  the  part  beyond  cystic,  the  occluded  por- 
tions in  these  cases  varying  from  a  few  millimetres  to  several  centimetres ;  in 
one  case  only  the  distal  third  remained  patent.  These  cases  of  cystic  changes 
in  the  appendix  have  already  been  considered.  The  obliterated  appendix  ma}^ 
be  thickened,  firm,  and  cylindrical  (see  Fig.  190),  or  it  may  be  reduced  to  a  thin 
fibrous  cord  or  flattened  band  (see  Fig.  191).  In  cases  of  partial  obliteration, 
also,  the  affected  area  may  be  either  hypertrophied  or  atrophied.  If  only  the 
tip  is  involved  the  appendix  may  have  a  clul:)bed  appearance,  or  may  dwindle 
away  to  a  fibrous  cord.    When  the  median  portion  is  obliterated  the  organ 


may  be  divided  into  two  distinct  portions  connected  by  a  narrow  fibrous  cord 
(Fig.  192).  A  withered  appendix,  when  retrocecal  and  extraperitoneal,  or 
covered  with  adhesions,  may  readily  be  overlooked  and  the  case  regarded  as  an 
instance  of  absence  of  the  appendix.  Fig.  193  represents  a  specimen  which 
was  found  in  a  medical  museum  labeled  "  absence  of  the  appendix  ^-ermiformis." 
The  appendix  in  this  case  was  regarded  as  part  of  the  dense  adhesions  which 
were  found  about  the  cecum,  and  the  complete  absence  of  any  indication  of  an 
appendical  orifice  in  the  cecum  supported  this  view.  Careful  inspection,  how- 
ever, revealed  a  more  definite  outline  than  in  the  case  of  the  surrounding  adhe- 
sions, and  a  section  examined  under  the  microscope  showed  the  usual  muscular 
layers  of  the  appendix,  the  lumen  having  been  replaced  by  fibrous  tissue. 

In  all  but  19  of  my  cases  the  surface  of  the  appendix  presented  evidence  of 
adhesions.    The  adhesions  were  dense  in  some  cases,  but  more  often  they  were 
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very  delicate.  The  color  of  the  appendix  was  always  distinctly  paler  than 
normal,  although  occasionally  the  superficial  blood-A'essels  were  dilated.  ^Mien 
the  obliteration  involved  only  a  part  of  the  appendix,  it  could  at  once  be  recog- 
nized by  the  color  as  compared  with  the  rest  of  the  organ. 

Cross-sections  of  the  obliterated  appendix  examined  by  the  naked  eye  usually 
revealed  two  distinct  layers,  namely,  an  outer  layer  consisting  of  the  muscula- 
ture, and  a  central 
layer  consisting  of 
fibrous  tissue.  The 
relati^■e  proportions 
of  these  layers  is 
quite  variable.  As  a 
rule,  the  muscular 
coat  is  of  about  nor- 
mal thickness,  but  it 
is  sometimes  greatly 
thickened,  or  it  may 

be  atrophied  and  scarcely  distinguishable.  Similarh',  the  central  fibrous  tissue 
may  be  abundant,  or  may  have  undergone  considerable  shrinkage.    To  a  great 


Fig.  192. — Chronic  Appendicitis  with  Stricture. 
The  distal  portion  is  completely  obliterated,  but  the  pro.ximal  end  is  pervious 
and  shows  an  active  inflammatory  process.     (Surg.  No.,  9068.) 


Fig.   193. — Obliterated  Appendix  Covered  with  Adhesions  and  Hidden  Behind  the  Ileum. 
The  cecal  end  of  the  appendix  (a)  can  scarcely  be  distinguished  from  the  muscular  bands.    Advancing  toward 
the  tip  it  becomes  more  cylindrical  and  thicker  (6,  c,  d),  again  diminishing  in  size  at  (e). 

The  right-hand  picture  shows  the  interior  of  the  cecum  and  the  normal  site  of  the  appendical  orifice. 


extent  this  variabilit}^  depends  upon  the  stage  of  the  affection,  but  not  entirely, 
as  some  very  thick  appendices  show  a  verj^  thin  muscle  layer ;  while  in  others  of 
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the  same  diameter  there  may  be  a  broad  band  of  muscle;  and,  again,  a  withered 
appendix  may  have  a  relatively  well  developed  muscle  coat,  or  it  may  consist 
almost  wholly  of  fibrous  tissue. 

The  microscopic  picture  of  the  obliterated  appen- 
dix is  a  varied  one,  the  characteristic  appearance  depending  partly  upon  the 
stage,  but  chiefly  upon  the  character  of  the  pathological  process.  A  cross- 
section  of  a  thickened,  obliterated  appendix  may  show  any  of  the  following 
conditions  in  the  centre: 

1.  A  centre  of  cellular  fibrous  tissue  containing  remnants  of  lymph  follicles 
or  glands,  and  sometimes  both.  Occasionally  a  microscopic  triangular  or 
irregular  slit  represents  the  former  canal.  This  has  no  special  cell  lining,  and 
as  the  tissue  contracts  will  probably  disappear.  The  remnants  of  lymph  folli- 
cles and  glands  which  are  present  indicate  an  early  stage  of  the  obliterative 
process,  and  they  also  will  finally  disappear.  The  submucosa  is  thickened, 
fibrous,  and  contains  more  or  less  fat,  usually  only  a  moderate  amount,  while 
numerous  blood-vessels  radiate  to  the  centre.  There  is  often  a  slight  round 
cell  infiltration  of  the  submucosa. 

2.  The  centre  is  fibrous  and  contains  no  remnants  of  mucosa.  The  tissue 
may  be  fairly  cellular  and  contain  numerous  lymphoid  elements,  but  no  well- 
formed  follicles.  The  surrounding  tissue  is  usually  dense,  fibrous,  and  ma}^  con- 
tain very  little,  or  a  moderate  amount  of  fat. 

3.  The  centre  consists  of  fibrous  tissue,  poor  in  connective  tissue  cells,  and 
free  from  lymphoid  elements.  The  surrounding  tissue  often  contains  a  large 
amount  of  fat.  In  one  of  my  cases  the  thickened  obliterated  appendix  showed 
a  rather  thin  musculature  surrounding  a  mass  of  adipose  tissue  with  a  fine  cen- 
tral strand  of  fibrous  tissue,  formed  by  the  intersecting  fibres  of  the  framework 
of  the  adipose  tissue.    This  appendix  was  also  surrounded  by  a  mass  of  fat. 

In  the  majority  of  my  sections  I  have  found  a  deposit  of  brown  granular 
pigment  in  the  obliterated  areas. 

The  muscular  coats,  as  a  rule,  are  of  about  the  usual  thickness.  Either 
layer,  or  both,  ma}^  be  thicker  than  normal,  or  may  be  attenuated.  The  in- 
crease in  thickness  may  be  due  to  hyperplasia  of  muscle,  but  is  often  due  to 
connective  tissue  proliferation,  while  the  muscle  itself  is  diminished  in  amount. 

The  peritoneal  coat,  where  it  is  free  from  adhesions,  is  usually  normal,  but 
may  be  thickened.  A  high  degree  of  sclerosis  of  the  blood-vessels  is  generally 
visible  in  all  the  different  layers,  but  is  especialh^  marked  in  the  submucosa. 

The  withered  appendix  rarely  shows  any  trace  of  the  mucous  membrane. 
The  central  fibrous  tissue  is  dense,  and  its  outer  zone,  which  represents  the  sub- 
mucosa, contains  little  or  no  fat.  The  muscular  coats  may  be  well  preserved, 
but  usually  there  is  fibrous  tissue  proliferation  at  the  expense  of  muscle  tissue. 
Sometimes  the  muscle  has  practically  disappeared.  In  one  of  my  cases  all  that 
remained  was  a  narrow  band  along  the  mesenteric  border.  In  the  section  rep- 
resented in  Fig.  194  the  muscular  coats  are  relativel)'  thick  and  well  preserved. 
The  central  fibrous  tissue  is  dense  and  contains  a  small  amount  of  fat. 
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In  both  the  hypertrophic  and  atrophic  forms  of  obliteration  I  have  usually 
found  a  complete  absence  of  lesions  affecting  the  nerve  elements.  In  most 
cases  the  nerves,  owing  to  the  paucity  of  cells  in  the  surrounding  tissue,  appear 
to  be  unusuallj'  prominent.  Morris  observed  the  implication  of  the  ner\-es  in 
cases  of  obliterated  appendix,  and  in  this  way  explained  the  sense  of  discomfort 
from  which  the  patient  suffered.  However,  in  the  light  of  the  knowledge  ob- 
tained from  numerous  recent  observations  and  experiments,  demonstrating  the 

absence  of  sensory  ner\  es  in 
the    appendix,  the  clinical 
symptoms  cannot  be  referred 
;    ^   '  '  s:         directly  to  nerve  lesions. 

''•'■'V       '    '  In  a  partly  obliterated 

-        appendix,  the  canal  of  the 
:  ,  '  :        ,  ,  ,       c'S^   patent   portion   may  be  of 

normal  size  and  shape  and 
the  mucous  lining  little,  if  at 
all  altered.  Very  often,  how- 
ever, the  canal  is  circular  and 
the  walls  more  or  less  rigid. 
As  in  diffuse  chronic  inflam- 
mation, the  surface  of  the 
mucosa,  instead  of  presenting 
the  usual  folds,  is  smooth  and 
even;  the  epithelium  is  often 
a  little  flattened ;  the  inter- 
glandular  tissue  shows  some 
degree  of  fibrous  change. 

In  some  cases  a  gradual 
transition  from  the  normal 
patulous  condition  to  the 
completely  obliterated  por- 
tion ma}'  be  traced.  In  one 
of  m}^  cases  where  the  appen- 


Fig.  194. — Section  from  the  Specimen  Shown  in  Fig.  191. 
The  centre  consists  of  dense  fibrous  tissue  containing  a  moderate 
amount  of  fat.    The  circular  muscular  coat  is  atrophic,  the  longi- 
tudinal layer  well  developed.    The  walls  of  the  blood-vessels  in  the 
mesappendix  are  somewhat  sclerotic.    (Gyn.  Path.,  No.  2884.) 


dix  was  4  cm.  long  and  6 


mm.  in  diameter,  the  lumen 
was  obliterated  except  for  a 
few  millimetres  of  the  prox- 
imal end,  the  canal  became  narrower,  the  mucosa  became  atrophic,  the  glands 
diminished,  and  then  disappeared,  and  finally  the  mucosa  was  replaced  by 
fibrous  tissue  which  completely  occluded  the  canal.  In  other  instances  the 
transition,  instead  of  being  gradual,  is  abrupt.  The  canal  may  be  entirely  nor- 
mal to  a  certain  point,  then  suddenly  cease.  In  the  case  showm  in  Fig.  192  the 
appendix  has  a  lumen  of  normal  calibre  to  a  point  where  it  is  suddenly  reduced 
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to  a  narrow  impervious  fibrous  cord.  The  distal  portion,  although  of  the  usual 
size,  is  also  obliterated.  The  appendix  was  removed  at  operation  after  the  fifth 
severe  attack  of  inflammation.  At  the  time  of  operation  the  constricted  middle 
portion  was  bound  down  by  dense  adhesions. 

In  cases  where  the  obliteration  is  limited  to  a  small  area  near  the  centre  of 
the  appendix,  the  proximal  end  may  be  perfectly  normal,  the  distal  portion 
cystic,  and  the  obliterated  area  not  more  than  one  or  two  millimetres  in  extent. 
Such  a  condition  can  only  be  explained  b}^  the  adhesion  of  opposite  sides,  as  a 
consequence  of  erosion. 

It  appears  to  me  also  that  a  pathological  origin  best  explains  such  conditions 
as  are  found  in  Fig.  192.    The  irregularity  of  the 
median  portion  and  the  pronounced  thickening  in 
other  regions  can  hardly  be  accounted  for  on  the 
basis  of  a  normal  process  of  involution. 

The  majority  of  my  specimens  showed  indubit- 
able evidence  of  an  antecedent  inflanmiatory  pro- 
cess, chiefly  in  the  presence  of  adhesions,  which 
were  found  in  about  60  per  cent,  of  the  cases. 
The  presence  of  pigmentarj'  changes  in  some 
pointed  to  a  former  pathological  process,  while  in 
others,  again,  an  active  inflammation  still  existed 
often  in  the  absence  of  adhesions. 

The  examination  of  numerous  appendices  re- 
moved shortly  after  the  subsidence  of  an  acute 
inflammatory  attack  demonstrates  most  convinc- 
ingly the  method  of  procedure  in  the  production 
of  obliteration.  These  specimens  still  show  more 
or  less  of  an  active  inflammator}^  reaction,  chiefl_y 
evidenced  by  a  leucocytic  infiltration.  In  some, 
pronounced  hypertrophy  of  the  walls  has  taken 
place,  while  the  lumen  is  reduced  to  almost  micro- 
scopic size ;  other  specimens  show  cicatrization  of 
erosions,  producing  irregular  constrictions,  which 
eventuall}^  will  contract  and  probably  cause  occlu- 
sion of  the  canal  at  that  point.  Fig.  175  represents  an  appendix  removed  during 
an  attack  of  inflammation.  In  this  case  the  canal  is  still  patent,  but  the  entire 
mucosa  has  been  replaced  by  fibrous  tissue  which  is  beginning  to  contract,  and 
it  is  probable  that  in  this  case,  also,  complete  obliteration  would  be  the  ultimate 
result. 

A  recent  case  of  acute  appendicitis  affords  a  further  proof  of  the  inflamma- 
tory nature  of  ol)literation  in  some  cases ;  sections  from  the  distal  half  of  the 
specimen  show  the  surface  of  the  mucosa  completely  destroyed  and  the  oppo- 
site sides  adherent  to  one  another  by  a  fibrous  exudate,  which  shows  beginning 


Horn. 


Fig.  195. — Obliteration  of  the 
Lower  Two-thirds  of  the 
Appendix. 

The  upper  third  distended  with 
pus  and  perforated.  Removed  dur- 
ing the  twenty-sixth  attaclc. 
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organization.  Sections  from  the  proximal  end  of  the  same  specimen  show  here 
and  there  small  areas  of  flattened  surface  epithelium,  while  the  remaining  surface 
consisted  of  granulation  tissue.  The  walls  generally  are  infiltrated  with  leuco- 
cytes. The  result  in  this  case  would  certainly  have  been,  ultimately,  an  obliterated 
distal  end,  and  an  obliterated  or  stenosed  proximal  portion.  Total  oblitera- 
tion of  the  canal  insures  perfect  immunity  from  further  attacks,  but  if  any  por- 
tion remains  pervious,  the  disposition  to  repeated  attacks  increases  with  each 
succeeding  one.  The  specimen  shown  in  Fig.  195,  furnished  hy  C.  Beck,  was 
removed  from  a  woman  sixty-eight  years  old  who  had  had  twenty-six  attacks 
of  appendicitis,  and  demonstrates  the  danger  still  lurking  in  the  diseased  organ. 

CONCRETIONS. 

The  role  of  concretions  and  foreign  bodies  in  the  production  of  inflammation 
of  the  appendix  will  be  discussed  in  another  section,  but  the  nature  and  origin 
of  concretions  are  more  appropriately  considered  in  connection  with  the  path- 
ology of  the  appendix. 

It  has  been  noted  above  that  the  normal  appendix  often  contains  fluid  fecal 
material  which  readily  enters  from  the  cecum,  and  is  as  readih^  expressed  back 
into  it.  Fecal  material  exhibiting  various  degrees  of  inspissation  is  also  fre- 
quently found  in  the  appendix,  and  sometimes  forms  rather  firm  cylindrical 
masses  which  conform  to  the  shape  of  the  canal  in  which  they  are  contained. 
While  these  masses  may  appear  somewhat  dense  they  are  quite  friable  and 
consist  almost  wholly  of  undigested  food,  and  other  foreign  material,  together 
with  a  small  amount  of  mucus,  and,  occasionally,  a  few  leucocvtes  and  epithe- 
lial cells.  True  enteroliths  are  much  rarer,  and  are  found  in  only  a  small  per- 
centage of  cases.  These  are  exceedingly  dense,  and,  unlike  the  softer  masses, 
are  often  rounded  in  outline  and  cause  a  distinct  bulging  of  the  appendix  walls. 
Apart  from  their  pathogenesis,  the  chief  points  of  interest  in  regard  to  concre- 
tions are  their  structure  and  the  factors  concerned  in  their  development.  In 
former  times  it  was  the  generally  accepted  view  that  concretions  lodged  in  the 
appendix  were  pre-formed  in  some  other  part  of  the  intestinal  canal,  or  in  the 
gall-bladder,  and  later  worked  their  way,  or  were  forced  into  the  appendix.  A 
glance  at  the  anatomical  structure  of  the  appendix  shows  that  in  the  majority 
of  cases  it  would  be  impossible  for  an  enterolith,  not  one-quarter  the  size  of 
many  actually  found  there,  to  pass  through  such  a  narrow  channel.  The  diffi- 
culty is  further  enhanced  by  the  angle  of  attachment  of  the  appendix,  which 
causes  almost  complete  closure  at  the  site  of  Gerlach's  valve.  I  would  not  go 
to  the  extent  of  some  writers  who  deny  the  possibility  of  gall-stones  or  enter- 
oliths being  forced  into  the  appendix,  but  I  believe  such  accidents  are  extremely 
rare.  Where  the  fetal  type  of  appendix  persists,  foreign  bodies,  including  gall- 
stones, could  readily  enter  the  wide  appendico-cecal  orifice.  The  normal  re- 
verse peristaltic  contractions  of  the  colon  may  possibly  aid  in  forcing  the  mass 
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from  the  cecum  into  the  appendix.  The  fact,  however,  that  bodies  exactlj' 
resembhng  gall-stones  are  found  in  appendices,  in  which  it  is  manifestly  certain 
that  the  calculus  must  have  been  formed  in  situ,  and  that  these  bodies,  on  chemi- 
cal and  microscopical  examination  have  shown  the  presence  of  a  nucleus  of 
organized  matter  surrounded  with  layers  of  inorganic  salts,  makes  us  hesitate 
to  accept  any  such  cases  as  genuine  examples  of  gall-stones.  The  presence  of 
cholesterin  does  not  necessarily  indicate  a  gall-bladder  origin,  although  large 
amounts  of  cholesterin  are  not  often  found  in  enteroliths.  Nor  does  a 
facetted  surface  imply  that  the 

stone  was  formed  in  the  gall-  ' 
bladder,  as  they  are  occasion-  ' 
ally  seen  in  the  appendix.  A 
diagnosis  of  gall-stones  in  the 
appendix  was  made  in  the  case 
presented  in  Fig.  3,  Plate  III, 
partly  on  account  of  the  fa- 
cetted surfaces,  but  chiefly  be- 
cause the  patient  had  been 
operated  on  a  short  time  previ- 
ously for  gall-stones  in  the  gall- 
bladder. Later  examination  of 
the  calculus,  however,  revealed 
a  nucleus  of  organized  matter 
and  the  usual  structure  of  en- 
teroliths. 

A  convincing  additional 
proof  as  to  the  formation  of  the 
appendical  concretion  in  situ 
rather  than  in  some  other  por- 
tion of  the  intestine,  is  found  in 
the  characteristic  architectural 
arrangements  of  the  enterolith 
itself,  and  in  the  relation  which 
its  chief  constituents  bear  to 
the  appendix  walls. 

M  a  c  r  o  s  c  0  p  i  c  a  1  Ap- 
pearance . — The  concretions,  as  a  rule,  are  ovoid  or  spherical  and  have  a 
dense,  more  or  less  smooth,  polished  surface  (see  Fig.  196).  The  color  is  a  dark 
brown.  It  is  common,  however,  to  find  the  dark  smooth  surface  partly  covered 
with  a  grayish-white  deposit  of  lime  salts.  Section  through  the  centre  shows 
that  the  interior  is  lighter  in  color  and  more  friable  than  the  surface.  There  is 
usually  a  nucleus  consisting  of  a  fragment  of  foreign  material,  and,  surrounding 
this,  concentric  layers  of  a  substance  largely  composed  of  lime  salts. 


Fig.  196.- 


Appendix   Containing   Spherical  Concretion. 
(Surg.  No.,  3248.) 
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Histological  Examination  . — The  histological  examination 
shows  that  the  most  important  factor  in  the  formation  of  the  calculus  is  the 
mucus  secreted  by  the  glands  of  the  mucous  membrane.  The  mucus,  which  is  de- 
posited in  layers  around  the  central  nucleus,  becomes  desiccated,  and  the  lime  salts 
are  deposited  secondarily.  Frequently,  fragments  of  epithelium,  a  few  leucocytes 
and  altered  blood,  are  found  in  different  layers.  Ribbert  noted  that  in  favor- 
able specimens  stained  with  Weigert 's  fibrin  stain,  the  outer  layer  of  mucus  may 
be  seen  to  be  directly  continuous  with  the  contents  of  the  glands  of  Lieberkiihn. 
In  one  case,  besides  the  two  large  enteroliths  in  the  canal  of  the  appendix,  I 
found  three  smaller  bodies  embedded  in  the  mucous  membranes,  which  had 
evidently  developed  within  gland  lumina. 

Method  of  Development . — Normally,  the  fecal  particles  which 
enter  the  appendix  are  returned  to  the  cecum  by  means  of  the  peristaltic  con- 
tractions of  the  appendix  walls.  If,  however,  the  muscular  power  is  en- 
feebled in  anj^  way,  or  if,  through  the  shape  or  size  of  the  fecal  mass,  or  for  any 
other  reason,  as,  for  example,  the  presence  of  a  kink  or  stricture,  an  impediment 
is  offered  to  the  progress  of  the  mass  toward  the  cecum,  it  is  retained  within  the 
appendix  and  undergoes  various  changes.  The  fluid  portion  is  gradually  ab- 
sorbed and  the  mass  becomes  more  or  less  inspissated.  "While  the  drying  pro- 
cess is  taking  place  there  is  a  constant  factor  at  work,  which  is  largely  respon- 
sible for  the  increase  in  the  size  and  density  of  the  mass,  nameh',  bacterial 
activit}^  The  effort  of  the  appendix  to  expel  the  foreign  material  is  attended 
with  more  or  less  congestion  and  edema,  and  thus  a  favorable  opportunity  is 
provided  for  the  activities  of  the  micro-organisms  contained  in  the  mass  itself. 
These  organisms,  which  are  often  of  a  low  degree  of  virulence,  excite  a  mild 
catarrhal  inflammatory  reaction,  chiefly  marked  by  an  increased  secretion  of 
mucus.  There  is  also  a  slight  leucocytic  infiltration  and  some  exfoliation  of 
the  surface  epithelium.  The  congestion  of  the  mucosa  is  often  associated 
with  shght  interstitial  hemorrhages,  indicated  by  the  deposit  of  pigment  in  the 
interglandular  tissue,  and  by  the  presence  of  altered  blood  in  the  concretion. 

The  increased  mucus  secretion  is  the  chief  factor  in  the  formation  of  the 
calculus.  The  nmcus  is  deposited  upon  the  surface  of  the  dried  fecal  particle 
or  other  nucleus,  and  as  it  is  deposited,  becomes  desiccated,  and  later  mixed 
with  lime  salts.  The  influence  of  the  continued  bacterial  activity  in  promoting 
a  separation  of  calcareous  material  from  the  mucus  secretion,  has  been  demon- 
strated by  the  experiments  of  Galipe  (cited  by  Labarthe).  This  writer,  placing 
some  saliva  in  a  flask,  added  micro-organisms  which  began  to  develop  there,  and 
soon  after  crystals  of  calcium  carbonate  were  deposited  upon  the  saliva.  A 
chronic  catarrhal  cholecystitis  associated  with  the  presence 
of  micro-organisms  of  low  virulence  is  generally  conceded  to  be  of  chief  im- 
portance in  the  production  of  gall-stones,  and  there  is  sufficient  evidence  to 
show  that  a  similar  condition  is  an  equallj^  important  factor  in  the  formation, 
of  enteroliths  in  the  appendix. 
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The  concretion  gradually  increases  in  size  as  the  layers  of  altered  mucus  and 
lime  salts  are  added,  while,  pari  passu,  the  walls  of  the  appendix  expand 
and  usually  become  somewhat  attenuated,  until  finally  the  glands  disappear  and 
the  secretion  of  mucus  ceases. 

The  spherical  form  of  most  calculi  found  in  the  appendix  is  supposed  by 
some  writers  to  be  possible  only  when  the  mass  has  formed  in  a  free  space,  and 
on  this  account  the  concretions  are  believed  to  enter  the  appendix  from  the 
cecum,  but,  as  we  have  seen,  a  microscopic  examination  shows  that  the  mucus 
which  goes  to  form  the  calculus  is  derived  from  the  glands  of  the  mucous  lining 
of  the  appendix.  A  particularly  instructive  case  in  this  connection  is  seen  in 
one  of  my  own  series.  In  this  instance  the  appendix,  which  had  given  rise  to 
no  clinical  signs,  was  removed  during  the  course  of  an  operation  for  myoma  of 


Fig.  197. — Mucous  Membrane,  Showing  Impression  of  the  Enterolith  Seen  in  Fig.  232.  Magnified 

25  Times. 

The  mouth  of  a  gland  (a-b)  is  widely  dilated  by  a  projecting  point  of  the  concretion.     (Gyn.  Path.,  No.  2041.) 


the  uterus.  It  was  free,  but  was  excised  on  account  of  the  large  calculi  which 
it  contained.  The  appendix  is  15  cm.  long,  its  middle  third  is  distended  with 
a  spherical  concretion  12  mm.  in  diameter,  and  from  here  to  the  tip  a  cylindrical 
concretion  12  by  6  mm.  fills  the  canal.  The  spherical  mass  has  a  smooth,  polished 
surface  rather  closely  beset  with  spike-like  projections  which  are  fitted  into 
corresponding  depressions  in  the  mucosa  (Fig.  197).  The  surface  of  the  second 
mass  is  smooth.  There  are  also  two  or  three  hard,  smooth  bodies  from  1  to  2 
mm.  in  size,  which  are  whollj^  embedded  in  the  mucous  membrane. 

Microscopic  examination  shows  a  normal  mucous  membrane  excepting 
where  the  projections  noted  aboA'e  are  lodged.  Here  the  glands  are  pressed 
apart  and  the  surface  epithelium,  though  intact,  is  flattened  (see  Fig.  197). 
Apparently  these  projecting  points  were  formed  in  the  crypts. 
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PERITONITIS  IN  GENERAL.    LOCALIZED  PERITONITIS.    SPREADING  OR 
GENERALIZED  PERITONITIS. 

PERITONITIS  IN  GENERAL. 

The  paramount  importance  of  peritoneal  complications  of  inflammator}^ 
diseases  in  the  right  iliac  fossa  has  long  been  recognized,  and  in  earl}-  times, 
when  the  cecum  Avas  regarded  as  the  general  source  of  the  inflammatory  affec- 
tions of  the  region,  the  terms  perityphlitis  and  p  a  r  a  t  }'  p  h  1  i  t  i  s 
were  used  to  designate  the  extension  of  the  infection  to  the  peritoneum  and 
neighboring  tissues.  That  the  appendix  is  the  source  of 
practically  all  cases  of  peritonitis  limited  to  the 
cecal  region,  and  is  the  chief  source  of  general- 
ized peritonitis,  is  now  universally  acknowledged.  Some  well-known 
writers  still  hold  that  perforation  of  the  cecum  with  ensuing  peritonitis  may 
result  from  the  rupture  of  a  deep-seated  stercoral  ulcer;  but  the  majority  of 
writers  of  the  present  day,  including  Deaver,  Lenzmann,  and  Sahli,  are 
inclined  to  doubt  its  occurrence,  or  to  regard  it  as  very  exceptional.  Deaver, 
as  a  result  of  his  wide  experience,  remarks  "that  stercoral  typhlitis  may  occur, 
I  will  not  deny;  that  it  does  occur,  I  do  not  believe." 

The  presence  of  a  perforation  in  the  cecum  is  sometimes  regarded  as  a  proof 
of  the  occurrence  of  perforative  stercoral  t5^phlitis,  the  observers  not  bearing 
in  mind  the  fact  recognized  by  Burne  in  1839  that  the  rupture  into  the  ceciun 
of  an  abscess  originating  from  without,  is  a  common  event.  In  cases  where 
the  appendix  itself  is  but  slightly  altered,  it  is  sometimes  difficult  to  determine 
in  which  direction  the  rupture  had  taken  place.  As  a  rule,  however,  the  cecum 
presents  definite  evidence  of  the  external  origin  of  the  lesion,  in  that  its  outer 
coats  show  an  extensive  defect  with  necrotic  margin  surrounded  by  inflamma- 
tory tissue;  the  opening  in  the  mucosa  is  smaller  and  the  surrounding  mucous 
membrane  smooth  and  practically  normal.  It  cannot  be  denied,  however, 
that  in  exceptional  instances  a  primary  non-specific  typhlitis 
may  occur,  and  may  give  rise  to  an  infection  of  the  surrounding  tissues  and  to 
general  peritonitis.  Reisinger,  out  of  350  cases  of  perityphlitis  operated  on 
at  the  Krankenhause  in  Mainz  found  two  in  which  the  cecum  only  was 
diseased.  In  one  of  these  cases  it  was  filled  with  hard  fecal  masses  and 
was  perforated  in  two  places.  Autopsy  revealed  no  cause  for  this  condition. 
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Carl  Beck  describes  in  detail  a  case  originally  operated  upon  for  appen- 
dicitis, in  which  partial  gangrene  of  the  cecum  was  re^'ealed  and  during  the 
course  of  a  laparotomy  performed  later,  the  appendix  was  found  intact.  (See 
Chap.  XXI,  p.  489.) 

SoNNENBURG  describes  a  case  of  circumscribed  infianmiatory  disease,  prim- 
ary in  the  cecal  walls,  not  due  to  a  specific  infection,  and  apparently  not  as- 
sociated with  a  stricture.  This  writer  suggests  the  possibility  of  there  ha^■ing 
been  a  hernia  of  this  portion  of  the  bowel  into  a  peritoneal  pocket.  In  one  in- 
stance related  by  Renvers,  cited  hy  Sonnenlnirg,  a  pericecal  abscess  followed 
a  perforation  caused  by  the  attrition  of  a  fecal  concretion  the  size  of  a  walnut, 
which  was  lodged  in  a  pocket  in  the  cecal  wall.  This  case,  as  well  as  a  second,  in 
which  a  concretion  had  formed  with  a  gall  stone  as  a  nucleus,  belong  rather  to  the 
relatively  common  class  of  cases  in  which  perforation  of  the  cecum  is  due  to 
injury  by  a  foreign  body.  Osler  states  that  he  has  twice  seen  perforation  of 
cecal  ulcers.  In  only  one  (Reisinger)  of  the  recorded  cases  was  there  an}^  men- 
tion of  fecal  impaction  in  the  cecum.  The  most  convincing  proof  of  the  great 
rarity  of  this  condition  is  found  in  the  fact  that  at  autopsj'  in  vivo,  and  on  the 
postmortem  table,  fecal  stagnation  in  the  cecum  is  almost  ne^'er  observed.  That 
there  are  instances  of  typhlitis  which  go  on  to  ulceration,  and  ma}^  lead  to  rup- 
ture with  subsequent  abscess  formation  or  diffuse  peritonitis,  is  very  true,  but 
these  are  practically  all  cases  of  secondary  disease  of  the  cecum  due  to  stricture, 
etc.,  or  else  are  cases  of  specific  inflammatory  disease,  such  as  ma}"  affect  any 
portion  of  the  alimentary  canal.  Tuberculosis,  t }'  p  h  o  i  d  f  e  \'  e  r , 
actinomycosis,  and  a  m  oe  b  i  c  dysentery-,  all  gi\'e  rise  to 
inflammation  attended  with  ulceration,  which  may  proceed  to  perforation, 
with  all  its  unfortunate  sequels'.  Tubercular  infection  is  especially  prone  to 
become  localized  in  the  cecal  region,  and  instances  of  perforation  of  tubercular 
ulcers  are  not  rare. 

Before  considering  the  lesions  of  the  peritoneum  and  contiguous  tissues  pro- 
duced by  appendicitis,  a  brief  review  of  the  minute  anatomy  and  physiology 
of  the  peritoneum  will  aid  in  a  clearer  conception  of  the  changes  which  it  under- 
goes when  endeavoring  to  limit  or  destro}'  any  irritant  to  which  it  is  subjected. 

The  topographical  anatomy  of  the  peritoneum,  with  regard  to  the  cecal  and 
neighboring  regions,  is  fully  demonstrated  in  Chap.  Y.  For  the  views  expressed 
here  regarding  its  structure  and  function  I  am  chiefly  indebted  to  Lennander's 
admirable  summary  of  the  most  recent  investigations  in  this  field.  The  sur- 
face of  the  peritoneum  is  covered  with  a  single  la^^er  of  flattened  endothelial 
or  epithelial  cells.  The  margins  of  these  cells  adjoin  one  another,  and  are 
united  by  protoplasmic  processes ;  thus,  when  the  cell  protoplasm  is  contracted, 
an  inter-endothelial  space  is  formed  which  is  larger  or  smaller  according  to  the 
degree  of  contraction.  The  protoplasmic  processes  at  the  same  time  undergo 
definite  lengthening  or  shortening.  This  arrangement  is  well  adapted  to  the 
variations  requisite  in  the  different  conditions  of  collapse  or  distention  of  the 


304 


PATHOLOGY. 


stomach  and  intestine.  In  the  inter-endothelial  spaces  are  the  stomata  vera 
and  stomata  spuria.  The  latter  appear  as  larger  or  smaller  points  between  the 
adjacent  cells  and  are  usually  occupied  by  leucocytes  which  have  been  taken 
up  in  passing  to  and  from  the  peritoneal  cavity.  The  stomata  vera  are  found 
at  points  where  three  or  more  cells  meet,  and  are  often  lined  with  young  endo- 
theUal  cells  showing  acti^'•e  nuclear  division.  They  may  appear  open  or  closed, 
apparently  according  to  the  state  of  contraction  of  the  neighboring  cells.  They 
are  distributed  generally  throughout  the  peritoneal  cavity,  but  vary  in  number 
in  different  areas,  being  most  abundant  and  largest  in  the  centrum  tendineum 
of  the  diaphragm,  then  in  the  gastro-hepatic  and  gastro-splenic  ligaments,  next 
in  the  omentum  near  the  colon,  but  relatively  few  in  the  flanks.  They  are  also 
numerous  in  the  ligamenta  lata  and  in  the  mesorectum.  In  the  centrum  tendi- 
neum, experiments  seem  to  show  that  the  stomata  vera  are  continuous  with  endo- 
thelial-lined  lymph  channels  which  open  directly  into  the  lymph  capillaries  and  are 
in  close  communication  with  the  lymph  channels  of  the  diaphragmatic  pleura. 

The  subserosa  consists  of  connective  tissue  rich  in  elastic  fibres,  which,  in 
some  areas,  contains  a  variable  amount  of  fat.  Under  the  endothelial  cells  of 
the  serosa  lie  the  lymph  spaces,  their  ramifications  surrounding  the  cells.  The 
larger  spaces  are  lined  with  endothelium  and  go  directly  into  the  lymph  capil- 
laries. The  abdominal  cavity  is  very  rich  in  blood  and  lymph  vessels,  and  these 
are  surrounded  with  a  network  of  endothehal-lined  lymph  spaces.  Lymph 
capillaries  are  especially  abundant  in  the  central  tendon  of  the  diaphragm. 

The  abdominal  cavity  may  be  regarded  as  a  large  lymph  sac  which  is  con- 
nected through  the  lymph  spaces  with  the  arteries  on  the  one  hand,  and  vdth 
the  veins  and  lymph  vessels  on  the  other.  In  the  normal  state  the  inflow  and 
outflow  are  so  regulated  that  while  the  endothelial  surface  is  continually  moist, 
there  is  a  scarcely  measurable  amount  of  free  fluid  in  the  peritoneal  cavity. 

The  great  power  of  absorption  has  been  clearly  shown  by  experiments.  In 
a  dog  or  rabbit  a  collection  of  fluid  equal  to  10  per  cent,  of  the  body-weight  can 
be  absorbed  in  thirty  minutes.  In  the  same  animals  just  after  death  6  per  cent, 
of  the  body-weight  can  be  absorbed  in  the  same  time,  but  as  the  circulation  has 
then  ceased  the  absorbed  fluid  remains  in  the  lymph  spaces  in  the  subserosa.  The 
power  of  absorption  increases  to  a  certain  degree  with  the  increase  of  intra- 
peritoneal pressure,  but  if  the  pressure  becomes  still  greater  the  veins  and  lymph 
vessels  are  compressed  and  absorption  diminishes.  The  absorption  is  greatest 
in  the  centrum  tendineum.  Fluid  injected  into  the  abdominal  cavity  of  an 
animal  which  is  in  such  a  position  that  the  lower  part  of  the  bod}^  is  elevated 
and  the  fluid  comes  in  contact  with  the  diaphragm,  is  absorbed  much  more 
quickly  than  when  the  animal  is  in  another  position.  Blood  corpuscles,  bac- 
teria, etc.,  are  also  taken  up  from  the  abdominal  cavity  in  a  very  short  time. 
After  an  injection  of  Berlin  blue  into  the  abdominal  cavity  the  colored  granules 
are  found  to  have  passed  through  the  abdominal  cavity  and  lymph  spaces  of 
the  diaphragm,  and  in  a  short  time  are  found  in  the  thoracic  duct. 
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In  the  absorption  from  the  abdominal  cavity  the  chief  factors  seem  to  be  the 
inter-endothehal  spaces  and  the  stomata.  The  alisorption  of  coloretl  granules 
appears  to  take  place  exclusivel}-  by  this  means,  and  it  is  probable  that  bac- 
teria are  taken  up  in  the  same  way. 

The  subserous  tissue  is  very  rich  in  nerves,  the  blood-vessels  especially  l^eing 
abundantly  surrounded  in  their  finest  ramifications  by  sympathetic  nerve 
plexuses. 

In  experiments  concerning  the  sensibility  of  the  abdominal  cavity  it  has 
been  shown  that  the  normal  serosa  is  not  sensitive  to  touch  nor  to  injury,  but 
the  diseased  serosa  is  exceedingly  so.  On  testing  the  sensibility  of  the  peri- 
toneum during  the  course  of  operations  under  local  anesthesia,  it  has  been  found 
that  the  parietal  peritoneum  is  exceedingly  sensitive  to  pain  impressions,  but 
that  the  viscera,  the  omentum,  and  the  mesentery  do  not  possess  pain  nerves. 
The  pain  nerves  in  the  parietal  peritoneum  are  deriA-ed  from  the  intercostal, 
lumbar,  and  sacral  nerves,  and  course  in  the  subserosa.  It  is  very  probable 
that  painful  impressions  in  the  abdomen  are  largely  due  to  traction  upon  the 
nerves  in  the  subserosa  of  the  abdominal  parietes.  It  is  especially  noteworthy 
that  very  slight  traction  produces  pain. 

In  the  vast  majority  of  all  cases  of  appendicitis  there  is  involvement  of  the 
peritoneum.  In  chronic  appendicitis  there  are  usually  adhesions,  indicating  a 
former  acute  or  chronic  inflammatory  process.  In  acute  inflammation  all 
grades  of  peritonitis  are  seen,  from  the  mildest,  in  which  the  serosa  of  the  appen- 
dix alone  is  reddened  and  turbid,  but  without  appreciable  exudate,  to  the  most 
intense  reaction,  characterized  by  an  abundant  purulent  exudate  filling  all  parts 
of  the  peritoneal  cavity  and  walled  off  partially,  or  not  at  all,  by  friable  adhe- 
sions into  pockets.  Between  these  extremes  all  grades  of  the  affection  may 
exist.  It  cannot  be  considered,  however,  that  the  various  forms  of  peritonitis 
merely  represent  different  stages  in  the  same  process  and  that  unless  interrupted 
by  operations  or  limited  by  the  resistance  of  the  organism,  each  individual  case 
would  proceed  through  all  stages.  On  the  contrary,  there  are  some  cases  which 
run  their  course  to  a  lethal  termination,  and  show  only  a  fibrinous  deposit 
throughout,  while  in  other  cases  there  is  from  the  outset  a  copious  purulent 
exudate.  As  a  rule,  however,  an  early  reaction  accompanied  with  a  sero- 
fibrinous exudate  precedes  the  suppurati^'e  process. 

Animal  experimentation  has  shown  that  after  the  injection  into  the  peri- 
toneal cavity  of  a  large  amount  of  infected  material  of  a  low  grade  of  virulence, 
the  bacteria  become  absorbed  and  the  animal  lives,  while  the  same  amount  of 
material  of  a  high  virulence  causes  death  in  from  ten  to  twenty  hours,  with 
almost  no  evidence  of  peritoneal  reaction,  as  the  organism  is  overwhelmed  by 
the  rapid  absorption  of  a  large  amount  of  toxic  material.  A  small  amount  of 
unusual  virulence  causes  death  from  toxemia  with  or  without  bacteriemia.  A 
greater  dilution  of  the  same,  in  consequence  of  slower  absorption,  is  more  favor- 
able.   Likewise,  other  things  being  equal,  a  large  serous  or  purulent  exudate  is 
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favorable.  The  outpouring  of  an  abundant  exudate  is  a  distinctly  conservatiA'e 
process,  as  it  serves  not  only  to  dilute  the  infective  material,  but  has  also  marked 
bactericidal  powers.  While,  as  stated  above,  the  normal  peritoneal  fluid  is 
bactericidal,  this  property  is  greatly  enhanced  by  the  addition  of  substances 
derived  from  disintegrated  leucocytes,  and  at  the  same  time  the  normal  phago- 
cytes also  assist  in  disposing  of  the  infection.  Buchxer  (cited  by  I^enzmann) 
found  that  the  alexins  contained  in  the  leucocytes  possess  a  proteolytic  power 
capable  of  destroying  albuminous  substances  and  bacteria. 

In  the  slight  local  reaction  accompanying  mild  attacks  of  appendicitis,  and 
in  more  serious  infections  during  the  early  peritoneal  reaction  characterized 
by  a  slight  sero-fibrinous  exudate,  the  peritonitis  is  now  generally  believed  to 
be  due  to  the  diffusible  toxins  produced  by  the  bacteria  and  is  of  a  chemical 
nature.  It  is  to  this  "toxic  peritonitis"  that  a  locaUzation  of  an  injection  is 
due. 

The  varieties  of  peritoneal  infection  are  differentiated  according  to  the  amount 
and  character  of  the  exudate,  and  are  as  follows : 

Acute  fibrinous  peritonitis. 
"     sero-fibrinous  peritonitis. 
"     fibrino-purulent  peritonitis. 
"     purulent  peritonitis. 
"     dry  or  septic  peritonitis. 

The  various  types  of  peritonitis  appear  to  depend  partly  upon  the  variety 
of  the  micro-organism  concerned,  partly  upon  the  amomit  and  virulence  of  the 
infection,  and  partly  upon  the  local  and  general  resistance  of  the  indi^ddual. 
By  far  the  most  important  factor  is  the  amount  and  virulence  of  the  infective 
material. 

The  extension  of  the  inflammatory  reaction  in  appendicitis  beyond  the 
■organ  itself,  may  be  convenient^  considered  under  the  following  divisions: 

1.  Circumscribed  inflammation  of  the  peritoneum  and  other  structures  in 
the  immediate  neighborhood  of  the  appendix;  and  intra-  and  extra-peritoneal 
abscesses  by  direct  propagation,  including  pelvic  abscesses,  subphrenic  abscesses, 
■empyema  of  the  pleural  cavity,  abscess  in  the  muscles  of  the  abdomen  and  back. 

2.  Diffuse  and  generalized  peritonitis. 

3.  Extension  of  infection  by  wa)^  of  the  blood  vascular  system:  thrombosis, 
purulent  phlebitis,  embohsm,  liver  and  lung  abscess. 

4.  Lymphangitis,  septicemia. 

LOCALIZED  PERITONITIS. 

As  stated  above,  the  peritoneal  investment  of  the  appendix,  which  is  an 
integral  part  of  the  organ  itself,  is  involved  in  practically  all  cases  of  appendicitis, 
excepting  instances  of  mild  catarrhal  affections.  In  most  instances  the  process 
extends  beyond  this  point,  and  involves  to  a  greater  or  less  degree  the  surround- 
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ing  structures.  When  operating  during  the  first  twenty-four  or  thirty-six  hours 
of  an  acute  attack,  it  is  common  to  find  a  sUght  excess  of  serous  fluid  in  the  right 
ihac  fossa  with  a  little  plastic  lymph  deposited  upon  the  appendix  and  upon 
the  contiguous  visceral  or  parietal  peritoneum  forming  an  easily  separated  ad- 
hesion, while  the  surrounding  peritoneum  is  reddened  and  ma}^  have  partly  lost 
its  normal  lustre;  or,  even  when  no  exudate  is  visible,  on  lifting  up  the  appendix 
it  may  seem  to  be  slightly  adherent  to  the  adjacent  peritoneum  and  a  somewhat 
viscid  condition  of  the  surface  is  discernible.  This  slight  local  reaction,  as  has 
been  said,  is  not  due  to  bacterial  invasion,  but  is  produced  by  the  action  of  the 
diffusible  toxins  of  the  infective  agent.  Cultures  from  the  affected  area  of  perito- 
neum, as  a  rule,  are  sterile  in  these  cases,  and  no  organisms  are  found  in  coverslip 
preparations.  In  mild  affections  of  the  appendix  the  peritoneal  reaction  may 
not  progress  beyond  this  stage,  and  resolution  soon  follows.  In  other  instances, 
however,  this  condition  only  marks  the  initial  stage  of  the  peritoneal  involve- 
ment and  is  succeeded  by  the  more  intense  reaction  which  accompanies  the 
invasion  of  bacteria.  When  the  infective  material  is  of  a  low  degree  of  viru- 
lence the  reaction  of  the  peritoneum  is  characterized  by  a  more  or  less  abundant 
fibrinous  or  sero-fibrinous  exudate,  forming  somewhat  dense,  but  at  the  outset 
very  friable  adhesions.  The  appendix  is  often  entirely  buried  in  the  thick  mass 
of  friable,  fibrinous  material,  which  glues  together  all  the  adjoining  structures. 
This  inflanmiatory  mass,  including  the  appendix,  is  often  very  edematous,  and 
hemorrhages  from  the  greatly  dilated  blood-vessels  frequently  occur.  In  some 
instances  the  exudate  is  so  abundant  and  increases  so  rapidly  that  an  abscess 
is  suspected.  At  an  early  date  the  invading  bacteria  are  destro^^ed  and  begin- 
ning organization  is  found,  which,  unless  some  untoward  accident  occurs,  pro- 
ceeds rapidl}',  so  that  in  a  short  time  the  mass  becomes  greatly  diminished  in 
size,  and  finally  all  that  remains  are  the  adhesions  binding  down  the  more  or 
less  thickened  appendix.  On  examining  such  a  specimen  after  removal,  it  is 
not  uncommon  to  find  that  a  deep-seated  ulcer  or  area  of  necrosis  had  caused  a 
virtual  perforation  of  the  appendix  wall,  but  that  the  thick  adventitious  layer 
had  acted  as  a  barrier  to  the  further  progress  of  the  infection.  Very  frequently 
only  a  small  portion  of  the  serosa  of  the  appendix  and  a  correspondingly  limited 
area  of  the  adjacent  peritoneum  are  affected,  while  the  rest  of  the  appendix  is 
practically  normal.  The  distal  end  is  most  often  involved,  doubtless  on  account 
of  more  defective  drainage,  and  the  tendency  of  foreign  bodies  and  enteroliths 
to  lodge  here,  so  favoring  more  extensive  erosions  and  suppuration,  which  per- 
mit the  easy  penetration  of  the  infective  agents  to  the  surface.  When  the  first 
effort  of  nature  to  limit  the  progress  of  the  disease  is  not  successful,  the  point 
of  greatest  danger,  where  rupture  is  most  imminent,  fortunately  tends  to  attach 
itself  to  a  neighboring  structure  and  thus  avert  the  danger  of  a  general  peri- 
toneal infection.  The  area  of  impending  perforation  often  becomes  adherent 
to  some  portion  of  the  intestinal  canal,  and  if  drainage  is  established,  a  spon- 
taneous cure  of  the  attack  may  be  obtained.    It  is  less  fortunate  for  the  indi- 
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vicinal  when  the  appendix  drains  into  some  other  hollow  viscus,  as  the  bladder,  the 
ureter,  the  gall  bladder,  or  the  pleural  cavit}-.  One  of  the  most  striking  examples 
of  nature's  ability  to  limit  disease  with  the  most  excellent  results,  is  seen  in  the 
often  observed  tendenc}^  of  the  omentum  to  gravitate  to  the  danger  point.  A 
very  small  area  may  become  attached,  as  in  the  case  shown  in  Fig.  198,  or  the 
tip,  a  half,  or  even  the  entire  appendix  may  be  rolled  up  in  the  omentum  (see 
Fig.  199).  As  this  tissue  becomes  more  or  less  infiltrated  and  edematous,  a 
large  oval  mass  the  size  of  a  fist  may  be  formed.    This  is  often  c^uite  movable, 

and  on  account  of  the  density,  size,  and  mobility 
of  the  mass,  the  physical  signs  in  such  a  case  are 
often  suggestive  of  a  neoplasm.  When  the  mass 
is  adherent  abscess  formation  is  closely  sinui- 
lated. 

In  examining  many  specimens  consisting  of  the 
appendix  embedded  in  the  omentum,  or  with  a 
portion  of  the  omentum  attached  to  it,  I  have 
found  that  as  a  rule  there  is  a  distinct  defect  in 
the  wall  of  the  appendix  at  one  or  more  points, 
and  that  these  areas  have  been  sealed  over  by  the 
omentum,  the  destroyed  area  being  replaced  by 
inflammatory  products.  In  the  case  shown  in 
Fig.  199  the  longitudinal  section  of  the  appendix 
shows  a  sudden  cessation  of  the  normal  coats  at  a 
point  about  2  cm.  from  the  tip,  where  for  a  dis- 
tance of  about  1  cm.  the  walls  consist  of  connec- 
tive tissue  continuous  with  the  fibrous  stroma  of 
the  omentum.  At  these  points  it  is  impossible  to 
separate  the  omentum  without  tearing  the  tissue, 
while  in  other  parts  the  appendix  may,  as  usual,  be 
peeled  quite  easily  out  of  its  bed  of  omentum.  In 
specimens  remo^'ed  during  an  acute  attack,  the 
omentum  is  found  to  be  exceedingly  hyperemic, 
and  there  is  usually  more  or  less  extravasation 
of  blood  into  the  tissue.  Purulent  foci  may  be 
found  here  and  there,  and  in  the  vicinity  of  the 
most  densely  adherent  areas,  considerable  necrosis 
may  be  present.  Under  the  microscope  a  general  edematous  and  leucocytic 
infiltration  is  found. 

In  the  peritoneal  reaction  which  is  excited  by  a  mild  irritant,  an  increased 
transudation  of  serous  fluid  accompanies  the  fibrinous  exudate,  and  may  be 
the  only  evidence  of  the  peritoneal  reaction.  This  appears  chiefly  as  an  excess 
of  fluid  collected  in  the  dependent  portions  of  the  fossae  of  the  ileocecal  region 
and  in  the  pelvis.    At  other  times  the  fibrinous  exudate  is  permeated  with 


Fig.  198. — Acutely  Inflamed  Ap- 
pendix WITH  THE  Omentum 
Adherent  to  a  Point  of 
Threatened  Perforation. 
(Specimen  from  T.  S.  Cullen.) 
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serous  fluid  and  appears  as  a  thick,  watery,  translucent  membrane  which  is 
exceedingly  soft  and  friable.  Sometimes  the  serum  is  pocketed  in  the  midst  of 
the  fibrinous  exudate,  and  as  the  adhesions  become  organized,  the  surface  of 
the  appendix  and  the  surrounding  peritoneum  may  be  studded  with  minute, 
clear,  transparent  blebs,  var3dng  in  size  from  a  pin-head  to  a  split  pea,  while 
now  and  then  cysts  of  considerable  size  are  formed,  in  some  instances  inclosing 

! 


Fig.  199. — Appendix  Rolled  dp  in  Omentom. 
Tlie  proximal  portion  has  been  strijjped  out  between  the  submucous  and  internal  muscular  layers.    In  the  sec- 
tioned specimen  a  defect  in  the  appendical  wall  has  been  replaced  by  granulation  tissue.    (Surg.  No.,  13141.) 

a  part  of,  or  even  the  whole  appendix.  Yig.  200  shows  an  appendix  with  a 
peritoneal  cyst  attached  to  its  tip,  observed  at  autopsy  in  a  woman  dead  of  an 
intercurrent  disease.  The  appendix  extended  directly  toward  the  vertebral 
column,  and  was  adherent  in  its  distal  portion.  Attached  to  the  tip  was  a 
transparent  cyst  the  size  of  an  apricot,  containing  perfectly  clear,  yellow  fluid. 
The  tip  of  the  appendix  was  thickened,  fibrous,  and  obliterated,  and  projected 
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Fig.  200. — Encysted  Peritonitis  Surrounding  the  Tip  of  the  Appendix. 
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Fig.  201. — Encysted  Peritonitis  of  Tuberculak  Origin. 
The  tip  of  the  appendix  doubled  upon  itself  and  held  in  this  position  by  adhesions. 
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a  little  way  into  the  cyst.  The  specimen  shown  in  Fig.  201  was  also  observed 
at  autopsy.  In  this  case  the  cyst  which  encloses  the  entire  appendix  was  not 
due  to  disease  of  that  organ,  but  was  part  of  a  generalized  peritonitis  of  tuber- 
cular origin.  A  sero-fibrinous  peritonitis,  as  a  rule,  is  found  only  in  cases  of 
non-perforative  appendicitis,  but  may  sometimes  be  present  in  cases  where 
there  is  a  pin-hole  perforation. 

Histological  Examination . — Histological  examination  of  the 
peritoneal  changes  at  the  outset  shows  dilatation  of  the  blood-vessels,  swelling 
and  proliferation  of  the  endothelial  cells,  and  edema  of  the  subserosa,  with 
swelling  of  the  connective  tissue  cells  and  more  or  less  leucocytic  infiltration. 
On  the  surface  there  is  a  slight  fibrinous  deposit  mingled  with  occasional  leuco- 
cytes. As  the  infection  continues  there  is  some  degeneration  with  exfoliation 
of  endothelium  and  more  abundant  deposit  of  fibrin  and  leucocytes.  Extrav- 
asations of  blood  both  into  the  subserous  tissue  and  upon  the  surface  are  com- 
mon and  may  be  extensive.  Very  soon  the  endothelium  along  the  margins 
of  the  denuded  areas  as  well  as  the  connective  tissue  present  evidence  of  rapid 
proliferation,  newly  formed  blood  capillaries  extend  into  the  fil^rinous  deposit, 
and  the  cellular  infiltration,  which  at  first  consisted  of  polymorpho-nuclear 
leucocytes,  contains  an  increasing  proportion  of  small  round,  and  plasma  cells. 
Organization  and  cicatrization  then  proceed  more  or  less  rapidly.  As  organiza- 
tion becomes  complete,  portions  of  the  serous  surface  may  be  enclosed  by  the 
adhesions.  The  endothelial  lining  of  the  enclosed  area  then  gradually  extends 
around  the  adjacent  surface  of  the  adhesions,  forming  an  endothelial-lined  sac 
which  finally  becomes  distended  with  serous  fluid  and  forms  the  transparent 
peritoneal  cysts. 

Peri-appendical  Abscess. — The  most  frequent  and  most  important  com- 
plication of  appendicitis  is  the  occurrence  of  circumscribed  purulent  peritonitis 
and  suppuration  in  the  contiguous  retro-peritoneal  tissue.  This  accident  may 
happen  in  the  presence  or  absence  of  perforation,  but  is  most  frequently 
associated  with  perforation  or  with  gangrene.  The  migration  of  bacteria  from 
the  lumen  of  the  appendix,  either  by  penetration  of  the  appendix  walls  or  by 
means  of  a  perforation,  is  essential  to  the  production  of  a  suppurative  peri-appeu- 
dicitis.  The  chief  factors  concerned  in  encapsulating  the  purulent  exudate  and 
pre^'enting  its  general  distribution  are  the  presence  of  old  adhesions,  or  the 
occurrence  of  a  plastic  exudate,  which  precedes  the  suppm-ative  process  and 
serves  to  glue  together  the  neighboring  intestinal  ceils,  thus  forming  a  more  or 
less  perfect  barrier  to  the  further  extension  of  the  infection.  The  slight  inflam- 
matory reaction  which  produces  the  ^'iscid  fibrinous  exudate,  has  already  been 
noted  as  occurring  in  the  early  stage  of  acute  appendicitis,  and,  excepting  in 
some  cases  of  ver}^  early  perforation  or  rapid  gangrene,  usually  precedes  the 
penetration  of  micro-organisms  through  the  walls.  The  pre-perforative  stage 
of  deep-seated  ulcers  also  is  marked  by  a  local  peritoneal  reaction  which  may 
cause  protective  adhesions  to  form  before  the  floor  of  the  ulcer  gives  way.  In 


SUPPURATIVE  PERI- APPENDICITIS. 


313 


some  cases  the  dangerous  area  may  in  this  manner  be  effectually  sealed  over,  but 
when  this  barrier  is  slight  it  is  gradually  penetrated  by  micro-organisms  which 
excite  a  purulent  reaction.  Fortunately,  as  the  suppurative  process  advances, 
the  reaction  on  the  part  of  the  tissue  which  produces  the  purulent  exudate  also 
tends  to  form  a  limiting  wall.  At  the  outset  this  consists  of  a  plastic  fibrinous 
material  of  variable  thickness.  If  the  infective  material  is  of  high  grade  of 
virulence,  or  if  a  large  amount  of  it  is  poured  out,  this  barrier  often  gi^-es  way, 
but  in  the  majority  of  cases  it  resists  the  first  onset,  increases  in  thickness,  and 
undergoes  speedy  organization  so  that  in  a  short  time  there  is  a  firm  dense  pro- 
tective wall  of  organizing  tissue.  In  favorable  cases,  while  the  activity  of 
the  p5'ogenic  organisms  causes  degeneration  and  liquefaction  of  the  inner  coats, 
in  the  peripheral  layers,  there  is  an  active,  productive,  inflannnatory  process 
which  out-balances  the  degenerative  process  in  the  interior. 

The  position  of  a  circumscribed  appendical  abscess  depends  chiefly  upon  the 
position  of  the  cecum,  the  direction  and  length  of  the  appendix,  and  the 
location  of  a  perforation,  but  it  is  influenced  by  gravity,  and  by  the  resistance 
of  the  surrounding  structures.  The  wide  range  of  the  location  of  the  abscess 
is  graphically  represented  in  Chap.  XXAT.  Naturallj',  the  commonest  site 
is  in  the  right  iliac  region,  and  next  in  order  of  frequency  is  the  pelvis.  The 
frequent  occurrence  of  pelvic  suppuration  in  cases  in  which  the  appendix  does 
not  descend  in  this  direction  and  has  no  apparent  connection  with  the  abscess, 
has  been  pointed  out  in  Chaj).  X.  The  right  iliac  abscess  is  usually  below  and 
exterior  to  the  cecum,  but  may  be  medianward,  anterior  or  posterior.  It  is  usu- 
ally at  some  point  in  direct  relation  with  the  abdominal  wall  and  is  immovable. 
In  one  group  of  cases,  however,  the  abscess  may  be  more  or  less  movable  within 
the  abdominal  cavity.  These  develop  in  the  midst  of  intestinal  loops  or  be- 
tween the  two  layers  of  the  mesentery,  or  between  the  intestine  and  the  omen- 
tum (an  excellent  example  is  shown  by  Sonnenburg,  see  Plate  III),  or,  again, 
a  small  focus  of  suppuration  may  be  embedded  within  the  omentum,  which  is 
wrapped  around  the  appendix.  The  most  favorable  locations  as  regards  the 
general  health  of  the  patient  and  from  the  therapeutic  standpoint  are  the  pelvis 
and  flanks.  In  these  regions  there  is  less  danger  of  septic  absorption,  owing  to 
the  small  number  of  stomata  and  the  relatively  poor  lymphatic  circulation.  A 
large  abscess  in  the  flank,  however,  which  extends  upward,  ma}'  invohe  the 
subphrenic  region,  where  the  possibility  of  absorption  is  very  great.  A  sup- 
purative process  localized  amidst  coils  of  intestine,  is  especially  dangerous, 
because  of  the  ready  absorption  of  septic  material  through  the  abundant  lymph- 
atic supplj'  of  this  region  and  on  account  of  the  extensive  involvement  of  the 
intestinal  coils,  with  the  added  danger  of  toxemia  from  absorption  of  intestinal 
bacteria  or  of  their  products. 

Surgical  intervention  shows  the  most  satisfactory  results  when  undertaken 
at  the  stage  where  the  suppurative  process  is  definitelj-  localized  by  a  firm  wall 
of  organizing  tissue,  and  on  this  account  many  surgeons  advocate  delay  until 
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this  "walling  off"  process  is  well  established.  Unfortunately,  there  are 
several  factors  to  be  reckoned  with,  which  materially  diminish  the  benefits  to 
be  gained  from  this  expectant  method  of  treatment. 

1.  The  abscess  wall  may  be  imperfect  at  one  or  more  points  and  gradually 
give  way,  forming  secondary  abscesses  which  may  be  definitely  circumscribed, 
or  may  in  turn  proceed  to  form  other  purulent  foci,  the  progressive  fibrino- puru- 
lent peritonitis  of  Mikulicz. 

2.  Bacteria  may  slowly  penetrate  the  apparently  intact  wall  of  the  abscess, 
and  cause  secondary  abscesses  to  form  which,  however,  do  not  communicate. 
These  cases  are  particularly  important  from  the  therapeutic  standpoint,  as  the 
operator,  finding  a  circumscribed  abscess  with  intact  walls,  may  not  recognize 
the  presence  of  the  secondary  pockets  and  so  fail  to  evacuate  and  drain  them. 

3.  The  heightened  virulence  and  rapid  accumulation  of  fluid  may  caiise 
necrosis  and  rupture  of  the  abscess  into  the  general  peritoneal  cavity  with  an  en- 
suing generalized  peritonitis ;  or,  without  rupture  of  the  abscess,  \drulent  micro- 
organisms may  penetrate  its  walls,  and  induce  spreading  or  generalized  peritonitis. 

4.  The  abscess  may  rupture  in  other  unfavorable  directions,  as  into  the 
pleural  cavity  or  lungs;  into  the  gall-bladder;  into  some  portion  of  the  urinary 
tract;  or  it  may  perforate  the  fascia  transversalis  and  produce  a  wide-spread 
phlegmon  of  the  abdominal  walls.  It  may  erode  the  large  blood-vessels,  or 
cause  septic  lymphangitis  or  phlebitis. 

5.  Profound  septicemia  may  develop. 

Retro-peritoneal  Abscess. — When  the  appendix  is  situated  behind  the 
cecum  and  is  extra-peritoneal,  an  abscess  may  develop  entirely  without  the 
general  peritoneal  cavity.  Figs.  72  to  78  illustrate  the  arrangement  of  the 
peritoneum  in  these  cases.  Usually  in  such  cases  the  posterior  aspect  of 
the  cecum  also  is  devoid  of  a  peritoneal  covering  and  forms  part  of  the 
abscess  wall.  In  some  instances,  however,  the  cecum  may  be  wholly  intra- 
peritoneal, while  the  appendix  lies  behind  the  peritoneal  lining  of  the  posterior 
abdominal  wall,  in  which  case  the  cecum  may  not  be  involved  in  the  suppura- 
tive process.  More  rarel}^  the  appendix  is  covered  by  the  peritoneum  of  the 
posterior  surface  of  the  cecum,  and  an  abscess  may  develop  in  the  posterior  cecal 
wall,  from  there  extending  upward  into  the  abdominal  wall.  In  exceptional 
instances  extra-peritoneal  abscesses  form,  when  the  appendix  is  in  the  subcecal 
position  and  is  provided  with  the  usual  peritoneal  investment.  This  may  occur 
in  different  ways.  The  infection  may  extend  by  way  of  the  mesappendix,  either 
by  direct  propagation  from  a  purulent  focus  in  the  mesentery,  with  or  without 
perforation  of  the  appendix;  or  by  means  of  the  lymphatics.  In  other  instances 
the  appendix  has  been  connected  by  adhesions  to  the  abdominal  parietes,  in 
which  case  the  double  peritoneal  layer,  united  b}'  granulation  or  scar  tissue,  is 
penetrated  by  the  pyogenic  bacteria,  and  the  suppurative  process  then  continues 
extra-peritoneally.  Finally  an  intra-peritoneal  abscess  may  penetrate  the 
abdominal  fascia  and  become  extra-peritoneal. 
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Abscesses  developing  behind  the  peritoneum  may  infiltrate  the  surrounding 
abdominal  wall,  or  may  burrow  between  the  peritoneum  and  subjacent  mus- 
culature in  various  directions.  The  muscles  of  the  himbar  region  are  frequently 
involved  and  a  huge  abscess  may  form,  pointing  in  the  lumbo-sacral  region  or 
extending  along  the  ileo-psoas  muscle  to  the  thigh  or  inguinal  region.  G.  W. 
Crile,  of  Cleveland,  has  had  a  case  in  which  the  abscess  extended  from  the  right 
iliac  fossa  down  the  inner  aspect  of  the  thigh  to  the  popliteal  space,  where  there 
was  a  large  collection  of  pus.  In  some  cases  the  ileo-psoas  mviscle  becomes 
completely  gangrenous,  and  the  purulent  process  ma}^  even  involve  the  peri- 
osteum of  the  lumbar  vertebrse  or  of  the  iliac  bones. 

A  glance  at  the  anatomical  relations  of  this  part  shows  with  what  facility 
the  infection  may  extend  upward  into  the  lax  perirenal  tissue  or,  advancing 
still  further,  how  easily  a  subphrenic  abscess  may  develop  extra-peritoneally. 
As  has  been  noted  previously,  a  circumscribed  peri-appenclical  abscess  of  intra- 
peritoneal origin  may  also  extend  to  the  subphrenic  region.  In  either  case  per- 
foration of  the  diaphragm  may  result  in  a  pyothorax,  or,  owing  to  the  rich  anas- 
tomoses between  the  lymphatics  of  the  abdominal  and  pleural  surfaces  of  the 
diaphragm,  a  septic  pleuritis  may  de^'elop  in  the  absence  of  perforation.  In  4 
out  of  the  7  cases  of  subphrenic  abscess  observed  at  autopsy,  the  process  had 
extended  to  the  pleural  cavity,  but  in  none  was  there  a  perforation  of  the  dia- 
phragm. The  purulent  process  may  extend  along  to  the  course  of  the  large 
vessels  beneath  Poupart's  ligament,  and  into  the  groin.  An  apparently  rare 
condition  is  found  in  cases  of  retro-peritoneal  pelvic  abscess  (see  Chap.  XXVI). 
In  a  case  described  by  Lenzmann,  the  purulent  process  extended  behind  the 
peritoneum  to  the  splenic  region. 

The  contents  of  the  abscess  varies  in  amount  from  a  few  cubic  centimetres 
to  a  litre  or  more.  In  a  case  cited  by  Fitz  more  than  a  gallon  of  pus,  liquid 
feces,  and  scybala?  were  removed.  An  apparently  large  abscess  may  consist 
of  a  thick  mass  of  edematous,  infiltrated  tissue,  containing  only  a  few  cubic 
centimetres  of  pus.  In  other  instances,  the  abscess  walls  are  thin  and  there  is 
relatively  a  large  amount  of  fluid. 

The  contents  are  usually  a  cream}'  or  a  yellowish  purulent  fluid  of  rather  thin 
consistency,  and  having  the  characteristic  odor  of  colon  bacillus  putre- 
faction. In  rare  instances  the  pus  has  a  blue  color  due  to  the  presence  of  bacil- 
lus pyocyaneus.  Occasionally  the  fluid  has  an  ichorous  character.  It 
is  often  distinctly  feculent  and  of  a  brownish  color.  Particles  of  fecal  matter 
are  sometimes  found  when  the  area  of  perforation  in  the  appendix  is  large. 
When  the  abscess  cavity  communicates  with  some  portion  of  the  intestinal 
canal,  a  large  portion  of  the  intestinal  contents  may  pass  directly  into  the  ab- 
scess. An  inspissated  fecal  mass  or  a  concretion  is  found  in  the  abscess  in  a 
considerable  number  of  cases  and  it  is  not  uncommon  to  find  the  necrotic  appen- 
dix lying  free  in  the  cavity.  Quite  frequently  there  is  evidence  of  slight  hemor- 
rhage into  the  cavitJ^    Ehrich  records  two  cases  in  which  there  were  large 
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quantities  of  fluid,  Ijlood,  and  clots,  evident!}'  due  to  erosion  of  a  large  ^■essel, 
although  the  exact  source  of  the  hemorrhage  was  not  ascertained.  Upon  open- 
ing the  abscess  it  is  not  unconnnon  to  find  bubbles  of  gas  escaping  with  the 
fluid  contents.  In  some  cases  this  is  due  to  the  admixture  of  air  from  the 
intestinal  canal,  and  it  is  especially  frequent  when  the  appendix  abscess  is 
associated  with  perforation  of  the  cecum.  In  other  instances  this  phenomenon 
is  due  to  the  presence  of  one  or  more  of  the  intestinal  gas-producing  micro- 
organisms in  the  abscess  cavit}^,  and  may  exist  in  the  absence  of  perforation. 
The  bacillus  a  e  r  o  g  e  n  e  s  c  a  p  s  u  1  a  t  u  s  has  been  found  in  rare  cases. 

Results  of  Circumscribed  Peri-appendical  Abscess. — The  disastrous  conse- 
quences which  ma}'  follow  abscess  formation  luwe  been  enumerated  above. 
It  is,  however,  unquestionably  true  that  a  spontaneous  cure  may  terminate  the 
attack,  leaidng  in  some  instances  an  obliterated  appendix  and  imniunit}'  from 
further  attacks ;  in  other  cases,  a  deformed  appendix,  which  is  one  of  the  most 
important  factors  in  causing  future  attacks;  and  in  other  cases  still,  adhesions 
remain  which  are  often  the  cause  of  chronic  digestive  disturbances  and  are  a 
source  of  danger,  in  that  they  form  constricting  bands,  beneath  which  a  loop 
of  intestine  ma}^  become  incarcerated. 

Resolution  may  be  brought  about  in  two  w  a }'  s : 
namely,  by  rupture  of  the  abscess  in  a  direction  which  insures  favorable  drain- 
age, or  by  gradual  absorption  of  the  inflammatory  products.  Sahli  believes  that 
drainage  is  a  much  more  important  factor  than  absorption  in  promoting  resolu- 
tion. In  either  case,  as  in  non-suppurative  forms  of  peritonitis,  the  subsidence 
of  the  inflammation  is  followed  by  the  disappearance  or  shrinkage  of  the  mass. 

As  the  abscess  progressively  enlarges,  the  increasing  pressure  impedes  the 
productive  inflammator}'  process  in  the  peripher}',  and  also  tends  to  produce 
tissue  necrosis,  until  finally  the  abscess  wall  gives  way  at  the  point  of  least  re- 
sistance. This  end  is  further  hastened  by  the  increased  acti"ST.ty  of  the  bacteria 
at  the  point  of  lessened  resistance.  The  abscess  may  rupture  in  such  a  direc- 
tion that  more  or  less  perfect  drainage  is  estabhshed  and  a  spontaneous  cm-e 
may  result. 

Rupture  through  the  abdominal  wall,  or  into  the 
intestinal  canal . — The  general  tendency  is  for  rupture  to  occur  tlu'ough 
the  abdominal  wall,  or  into  some  portion  of  the  intestinal  canal.  The  relative 
frequency  with  which  the  abscess  opens  through  the  abdominal  wall,  or  into 
one  of  the  body  cavities,  is  indicated  by  the  following  statistics  collected  by 
SoNNENBURG  (combined  by  A.  0.  J.  Kelly): 


Througli  the  abdominal  wall 

Into  the  cecum  

Other  portions  of  intestinal  canal 

Peritoneal  cavity  

Pleural  cavity  

Urinary  bladder  

Uterus  


46 
40 
11 
8 
6 
3 
1 
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Muhsam's  statistics  also  show  that  rupture  occurs  oftenest  through  the  ab- 
dominal wall,  and  next  in  frequency  into  the  intestinal  canal,  but  give  the  rectum 
as  the  part  of  the  intestine  most  commonly  involved.  The  third  direction  in 
order  of  frequency,  according  to  Muhsam's  statistics,  is  through  the  vagina. 
Other  writers  do  not  regard  spontaneous  rupture  through  the  vagina  as  a  fre- 
quent occurrence. 

SoNNENBURG  could  find  no  reference  in  the  literature  to  perforation  of  a 
peri-appendical  abscess  into  the  gall  bladder,  but  describes  a  case  which  came 
under  his  own  observation.  The  patient  had  had  se^'eral  perityphlitic  abscesses 
evacuated,  and  then  a  new  collection  of  pus,  which  was  connected  with  the 
original  cavity  by  a  narrow  channel,  pushed  in  between  the  mesentery  and  the 
under  surface  of  the  liver,  and  opened  into  the  gall  bladder.  The  abscess 
contained  dark,  bile-stained  pus.  Brewer  has  reported  a  case  in  which  an 
empyema  of  the  gall-bladder  occurred,  but  he  does  not  describe  a  close  con- 
nection between  the  two  cavities. 

Sonnenburg  also  describes  a  case  in  which  a  pyocele  testiculi  formed  as  a 
result  of  a  perityphlitic  abscess,  probably  owing  to  a  patent  processus  vaginalis. 
Rupture  through  the  abdominal  wall  usually  occurs  in  the  right  flank,  but  is 
sometimes  found  in  the  back,  and  is  not  infrequent  at  the  umbilicus.  In  the  lat- 
ter case  an  inflamed  ductus  omphalo-mesentericus  is  often  suspected,  the  differen- 
tial diagnosis  before  operation  being  sometimes  impossible.  Rupture  through  the 
abdominal  wall  or  into  the  intestinal  canal  is  most  favoral)le  for  a  spontaneous 
cure.  If  thorough  drainage  is  established,  the  cavity  is  rapidly  obliterated  by 
granulation,  and  the  opening  soon  closes.  In  a  considerable  proportion  of 
cases,  however,  a  fistula  forms  which  may  close  spontaneously  in  a  few  weeks, 
or  may  persist  indefinitely.  In  some  instances  an  apparent  cure  is  followed  by 
re-opening  of  the  sinus  and  increased  discharge,  which  may  again  disappear,  only 
to  recur.  A  fistula  following  spontaneous  rupture  of  a  peri-appendical  abscess 
may  be  simple,  in  which  case  the  discharge  is  merely  purulent ;  or  the  fistula  may 
be  fecal.  The  fistula  may  also  be  single  or  multiple.  In  one  of  Sonnenburg 's 
cases  there  were  several  sieve-like  perforations  of  the  integument.  The  persistence 
of  a  simple  fistula  is  usually  due  to  the  presence  of  some  focus  of  infection,  often 
an  enterolith  or  foreign  body,  and  after  this  comes  away  in  the  discharge,  or  is 
removed,  a  spontaneous  cure  soon  follows.  In  some  instances  the  failure 
to  close  spontaneously  seems  to  depend  upon  the  rigidity  of  the  inflammatory 
walls  of  the  sinus,  which  prevents  approximation  of  its  sides  and  delays  the 
absorption  of  the  pyogenic  lining.  A  thorough  curetting  of  the  sinus  in  such  a 
case  usually  results  in  speedy  cure.  Very  often,  after  the  spontaneous  or 
operative  opening  of  the  abscess,  a  fecal  fistula  forms,  usually  communicating 
with  the  cecum  either  at  a  point  corresponding  to  the  base  of  the  appendix, 
or  at  some  other  point  where  partial  necrosis  had  occurred  prior  to  the 
evacuation  of  the  abscess.  There  is  usually  a  single  opening  into  the 
bowel,  but  sometimes  there  are  several.    Fecal  fistulas  commonly  close  spon- 
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taneously.  The  failure  to  do  so,  as  in  simple  fistulas,  may  generally  be  at- 
tributed to  the  presence  of  an  infective  focus  in  the  fistulous  tract  where  drain- 
age is  defective.  The  eversion  of  the  mucosa  into  the  channel  probably  delays 
the  approximation  of  the  margins  of  the  intestinal  defect,  but  rarel}'  extends 
far  enough  to  prevent  the  final  obliteration  of  the  sinus. 

The  evacuation  of  the  abscess  cavity  into  the  intestinal  canal  may  also 
result  in  complete  disappearance  of  the  perityplilitic  mass.  Such  cases  are 
too  common  to  require  enumeration.  There  is  generally  the  history  of  the 
presence  of  a  large  tumor  associated  with  the  usual  clinical  signs  of 
intra-abdominal  suppuration,  then  the  sudden  disappearance  or  diniiim- 
tion  of  the  mass  accompanied  by  the  passage  of  pus  per  rectum.  Fecal  concre- 
tions may  be  discharged  with  the  fluid  portions  of  the  abscess  contents  and  even 
a  part  or  the  whole  of  the  appendix,  which  has  sloughed  off  from  its  attach- 
ment, may  also  be  discharged.  Fig.  150  shows  a  gangrenous  appendix  which 
was  passed  per  rectum.  In  some  cases  there  are  coincident  openings  into  the 
bowel  and  the  bladder,  and  in  a  case  described  by  Sedillot,  vesical,  intestinal, 
and  abdominal  fistulas  had  formed. 

In  some  cases  the  evacuation  of  the  abscess  contents  is  only  partial,  and 
fecal  concretions,  foreign  bodies,  or  collections  of  infective  material  may  remain; 
and,  again,  a  wide  defect  in  the  intestinal  wall  may  form,  through  which  the 
contents  of  the  bowel  pass  into  the  abscess  cavity.  Not  uncommon^ 
an  enterolith  or  foreign  bod}^  which  has  remained  in  the  caA'ity  finally  becomes 
encapsulated  in  a  dense  bed  of  adhesions.  In  one  case,  recently  observed,  a  con- 
cretion was  found  embedded  in  the  muscular  coat  of  the  transverse  colon  a 
short  distance  from  the  tip  of  the  retrocecal  appendix.  It  is  probable  that  in 
this  case  the  abscess  had  discharged  its  contents  through  a  small  opening  in 
the  intestinal  wall  and  that  the  concretion  had  been  unable  to  pass  through. 

The  pouring  out  of  feculent  material  from  the  intestinal  canal  into  the  abscess 
cavity  is  alwaj^s  attended  with  unpleasant  and  often  disastrous  consequences. 
The  conditions  present  are  most  favorable  for  heightening  the  virulence  of  the 
contained  micro-organisms  and  septic  absorption  progresses  rapidly.  Chris- 
TOFFERS  reported  a  case  in  which  a  perityphhtic  abscess  ruptured  into  the  rec- 
tum. The  temporary  improvement  following  this  event  was  succeeded  by  a 
rapid  return  of  the  unfavorable  symptoms.  Autopsy  showed  a  large  cloaca 
containing  fecal  material  in  Douglas'  cul-de-sac,  which  communicated  with  the 
rectum  through  two  ragged  openings.  Grawitz  has  described  a  similar  case  of 
stercoral  abscess. 

Rupture  into  the  Bladder . — There  are  numerous  observations 
relating  to  infections  of  the  bladder  accompanying  appendicitis  and  a  few  in- 
stances of  involvement  of  the  ureter  and  of  the  pelvis  of  the  kidney.  The  toxic 
and  infective  lesions  of  the  kidney,  consisting  usually  of  an  acute  parenchy- 
matous nephritis,  are  common  to  all  acute  infections,  and  present  nothing  pecu- 
liar in  their  association  with  disease  of  the  appendix.    A  purulent  cj'stitis,  or  a 
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ureteritis  with  ascending  pyelonephritis,  may  be  produced  by  the  direct  penetra- 
tion of  the  bladder  or  ureteral  walls  by  infective  micro-organisms  from  a  sur- 
rounding inflammatory  mass.  In  other  cases  the  bladder  wall  is  perforated,  and 
the  appendix  or  a  peri-appendical  abscess  drains  directly  into  the  bladder.  A 
true  vesico-appendical  fistula  is  comparatively  rare,  but  the  rupture  of  a  pelvic 
abscess  of  appendical  origin  into  the  bladder  is  not  uncommon.  Keen,  describ- 
ing an  instance  of  the  former  condition  in  1898,  could  not  find  a  similar  case  in  the 
literature,  but  commented  upon  the  well-known  occurrence  of  the  latter.  Out 
of  25  cases  of  perforation  of  the  bladder  collected  by  Appuhn,  in  4  cases  only 
was  there  a  direct  communication  established  between  the  appendix  and  the 
bladder.  In  many  cases  of  appendical  abscess,  the  suppurative  process  is  local- 
ized well  back  in  Douglas'  cul-de-sac  and  the  bladder  is  not  affected.  In  other 
cases,  however,  the  lateral  fornices  and  the  space  of  Retzius  are  involved,  the 
bladder  then  forming  part  of  the  abscess  wall.  As  the  pressure  within  the 
abscess  increases,  the  portion  of  its  wall  which  is  least  resistant  gradually  gives 
way,  and  finally  rupture  occurs,  sometimes  into  the  bladder,  sometimes  into  the 
rectum,  or  even  in  both  directions.  As  a  rule,  an  acute  cystitis  precedes  the 
rupture  of  the  bladder  wall,  but  in  a  few  instances  the  mucous  membrane  has 
remained  perfectly  smooth  and  normal  even  while  a  large  abscess  has  been 
draining  into  the  bladder.  In  a  case  described  by  Halle  an  acute  vegetative 
cystitis,  associated  with  severe  hematuria  and  the  presence  of  a  perivesical 
mass,  led  to  the  diagnosis  of  a  new  growth  of  the  bladder  wall.  In  this  case 
two  minute  perforations  in  the  midst  of  pohq^oid  outgrowths  in  the  bladder 
led  into  a  hyperplastic  inflammatory  mass  having  a  cavity  as  large  as  a  fist, 
filled  with  clotted  blood.  The  appendix  was  partly  embedded  in  the  wall  of 
the  mass.  In  some  instances  the  inflammation  of  the  bladder  wall  induces  the 
formation  of  phosphatic  calculi,  and  in  a  few  cases  extra-vesical  calculi  have 
formed  in  the  inflanmiatory  tissue. 

In  some  instances  the  establishment  of  drainage  by  way  of  the  bladder  has 
resulted  in  the  complete  disappearance  of  the  inflammatory  mass,  and  is  soon 
followed  by  the  spontaneous  closure  of  the  vesical  fistula.  Again,  however, 
drainage  ma^^  not  be  efficient,  urine  may  pass  into  the  abscess  cavity,  and  the 
patient  finally  succumbs  to  the  effect  of  the  prolonged  suppuration,  or  to  peri- 
tonitis. In  some  cases  the  lumen  of  the  appendix  or  some  portion  of  the  in- 
testinal canal  may  communicate  with  the  abscess  and  a  vesico-intestinal  fistula 
is  indirectly  established. 

True  vesico-appendical  fistulas,  as  already  stated,  are  rare.  The  first  essen- 
tial factor  in  their  development  is  that  the  appendix  should  become  adherent 
to  the  bladder,  which  presupposes  an  abnormally  long  appendix  in  the  pelvic 
position,  or  a  high  position  of  the  bladder.  To  the  latter  factor  may  doubt- 
less be  attributed  the  fact  that  in  four  out  of  five  cases  the  trouble  dated  from 
early  childhood.  Two  of  the  patients  were  four  years,  one  seven  years,  and  one 
eight  years  of  age  when  the  first  evidence  of  the  trouble  appeared.    "When  adhe- 
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sions  have  formed  between  the  organs,  the  further  course  of  the  process  is  readilv 
understood.  The  usual  tendency  of  the  tip  to  show  the  most  pronounced  ulcera- 
tive and  gangrenous  lesions  (p.  270)  is  doubtless  increased  when  the  appendix 
is  fixed  in  this  position,  and  the  infective  process  readih'  spreads  to  the  contigu- 
ous bladder  wall.  But  the  most  important  factor  is  unquestionably  the  in- 
fluence of  foreign  bodies.  With  the  exception  of  Appuhx's  case  this  factor 
was  present  in  all.  In  Keen's  case  the  patient,  when  se\-en  years  of  age,  was 
troubled  with  dysuria,  and  passed  a  pin  per  urethram,  prol:)al)ly  from  the  vermi- 
form appendix.  Kingdon's  patient,  a  bo}^  seven  years  old,  for  three  years  had 
had  repeated  attacks  of  dj'suria,  relieved  on  each  occasion  b}-  the  passage  of  a 
worm  from  the  urethra;  in  this  case  also  the  bladder  contained  a  calculus 
with  a  large  pin  embedded  in  its  centre.  There  were  two  fistulous  openings 
from  the  bladder  into  the  appendix  (see  Chap.  XVI,  p.  365).  In  the  case  de- 
scribed by  Krackowitzer  the  patient,  when  eight  j'ears  old,  passed  a  li^•ing 
worm  per  urethram,  and  some  years  after  another  worm  and  some  berry  seeds. 
In  Jervall's  case  the  patient,  between  the  ages  of  four  and  ten  years,  had  four 
attacks  of  intestinal  inflammation  followed  by  vesical  symptoms,  and  at  one 
time  vegetable  matter  was  demonstrated  in  the  urine.  A  stercoral  calculus 
was  present  in  the  bladder.  In  all  of  these  cases  the  true  nature  of  the  trouble 
was  only  discovered  later,  at  operation  or  autops}^  In  the  older  literature  there 
are  many  highly  suggestive  descriptions  of  cases  in  which  intestinal  worms, 
fecal  concretions,  and  other  foreign  bodies  have  been  passed  by  way  of  the 
bladder,  a  vesico-intestinal  fistula  in  some  instances  persisting.  These  cases, 
however,  lacked  the  control  of  autopsy  in  vivo,  or  postmortem  examinations. 

The  cases  in  which  the  perityphlitic  abscess  ruptures  into  the  thoracic  cavit}^, 
involving  the  pleural  cavity,  lungs,  or  pericardium,  have  been  fulh'  considered  in 
the  chapter  on  autopsy.  The  event,  however,  is  not  necessarily  fatal,  as  there 
are  many  cases  recorded  in  which  recovery  has  succeeded  the  perforation  of  the 
diaphragm  and  subsequent  discharge  of  the  abscess  contents  through  an 
intercostal  space.  H.  A.  McCallum  relates  a  case  in  which  at  autopsy  upon  an 
individual,  who  sixteen  years  before  had  suffered  from  peritonitis  accompanied 
with  abscess  of  the  lung,  the  appendix  was  found  on  the  upper  surface  of  the 
liver  and  showed  traces  of  an  old  inflammation.  There  were  also  evidences  of 
the  discharge  of  pus  through  the  eighth  intercostal  space,  and  by  the  lung. 

That  resolution  sometimes  follows  the  absorption  of  the  exudate  in  purulent 
as  well  as  non-purulent  peri-appendicitis,  is  evident  from  the  clinical  history 
and  operative  findings  in  numerous  cases. 

It  is  not  uncommon  to  find  a  definite,  large  mass  gradually  diminish  in  the 
absence  of  any  evidence  pointing  to  a  rupture  into  the  intestine,  and  at  opera- 
tion in  the  interval,  after  the  symptoms  have  subsided,  dense  adhesions  are 
found,  embedded  in  which  there  is  an  enterolith  or  foreign  body,  indicating  that 
there  had  been  a  large  perforation  of  the  appendix  and  a  strong  probability  that 
the  original  mass  had  contained  a  purulent  focus.    In  many  instances  resolu- 
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tion  is  only  partial,  a  chronic  inflammation  or  a  latent  focus  of  disease  remain- 
ing indefinitely.  A  complete  cure  is  effected  when,  all  oi'ganisms  being  de- 
stroyed, the  fluid  portion  of  the  abscess  contents  first  becomes  absorbed,  then 
the  solid  constituents  become  disintegrated  and  absorbed  and  the  remaining 
organized  portions  of  the  abscess  wall  undergo  cicatrization,  so  that,  finally,  the 
only  evidence  of  the  former  mass  consists  in  more  or  less  numerous  adhesions. 

In  other  instances,  only  the  fluid  contents  are  absorbed,  and  the  solid  portions, 
becoming  desiccated,  form  the  centre  of  a  dense  mass  of  inflamniatoi-y  products. 
Roux  observed  a  case  in  which  the  walls  of  the  abscess  had  become  calcified. 
Micro-organisms  of  low  virulence  may  also  be  present  in  a  quiescent  state  for 
months  or  years,  or,  again,  the  contents  of  the  abscess  may  be  wholly  absorbed 
with  the  exception  of  an  enterolith  or  foreign  body  which  escapes  from  the 
appendix  and  remains  a  source  of  irritation,  to  excite  a  chronic  inflammator)'' 
reaction.  This  reaction  sometimes  appears  to  be  greatly  in  excess  of  the 
amount  required  for  a  simple  reparative  process.  Quite  often,  when  operat- 
ing upon  a  patient  with  a  history  of  a  tumor,  a  dense  mass  of  inflam- 
matory products  is  found,  having  as  a  nucleus  a  small  focus  of  necrotic 
substance,  or  a  foreign  body;  or  there  may  even  be  an  empty  cavity  lined  with 
granulation  tissue.  There  are  numerous  cases  in  which  the  excessive  produc- 
tive inflammatory  process  has  led  to  the  suspicion  of  the  presence  of  a  new  growth 
(" Appendicite  a  forme  neo-plasique,"  Pozzi).  The  essentially  chronic  nature  of 
the  reaction,  often  associated  with  an  insidious  onset,  is  suggestive  in  its  clinical 
features  of  a  neoplasm,  and  the  dense  solid  tumor  found  at  autopsy  apparently 
confirms  the  diagnosis,  which,  however,  the  pathological  examination  and  further 
course  of  the  disease  entirely  disprove.  The  following  cases  observed  in  the  sur- 
gical department  of  the  Johns  Hopkins  Hospital  are  interesting  examples  of  this 
condition. 

(J.  H.  H.  Surg.  No.  11,812.)  Male,  age  thirty.  Complaint,  tumor  and  per- 
sistent pain  in  the  right  iliac  fossa;  progressive  wasting.  Insidious  onset  three 
months  before  admission.  No  fever,  nausea,  nor  vomiting.  In  the  right  ihac 
region  there  was  a  slightly  irregular,  hard  mass  about  5  cm.  in  diameter.  It  was 
apparently  fixed.  At  operation,  dense  pericecal  tissue  resembling  carcinoma  was 
cut  through,  exposing  the  cecum,  the  whole  posterior  waU  of  which  was  found  in- 
durated, while  the  glands  in  the  neighboring  mesentery  were  enlarged.  As  the 
growth  was  deemed  ineradicable,  a  gland  was  removed  for  diagnostic  purposes  and 
the  abdomen  closed.  Microscopic  examination  showed  a  simple  adenitis,  and  two 
years  later  the  patient  was  enjoying  excellent  health. 

(J.  H.  H.  Surg.  No.  5686.)  Male,  age  nineteen.  Admitted  in  the  second  attack 
of  appendicitis;  first  attack  six  months  before,  acute,  with  abscess.  The  present 
illness  began  three  weeks  before  with  slight  pain,  associated  with  rapid  failure  of 
health.  No  intestinal  symptoms.  Temperature  100°  F.  The  abdominal  walls 
were  edematous  and  a  slightly  tender  mass  occupied  the  right  iliac  fossa,  extending 
beyond  the  median  line.  On  rectal  examination  a  smooth,  hard,  fixed  mass  was 
21 
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palpated.  At  operation  the  tumor  was  found  to  consist  of  whitish-red,  dense  tissue 
surrounding  a  mass  of  necrotic  material.  A  diagnosis  of  sarcoma  was  made.  The 
cavity  w'as  curetted  and  drainage  inserted.  After  recovering  from  the  operation 
the  patient  was  sent  home  to  die.    Six  years  later  he  was  perfectly  well. 

SoNNENBURG  cites  a  case  of  Schede's,  who,  thinking  that  he  was  dealing  with 
a  carcinoma,  found  an  old  abscess  with  dense,  thick  walls,  which  still,  however, 
contained  fluid.  In  a  case  described  by  Fenger  the  hardness  of  the  mass 
associated  wath  dilatation  of  the  subcutaneous  veins  strongly  suggested  a  new 
growth.  The  removal  of  two  stercoral  concretions  was  followed  by  the  dis- 
appearance of  the  mass.  Similar  cases  have  been  described  by  Richard, 
Fabre,  and  others. 


By  diffuse  or  spreading  peritonitis  is  meant  that  wdiile  the  entire  peritoneal 
cavity  is  not  involved,  the  inflammatory  process  is,  nevertheless,  not  definitely 
localized,  although  there  may  be  signs  of  an  inefficient  tendency  to  become  limited, 
and  the  reaction  is  usually  most  marked  in  the  region  of  the  appendix.  In  gener- 
alized peritonitis  there  is  no  evidence  of  any  attempt  toward  a  limiting  process, 
and  practically  the  whole  cavity  is  involved. 

Diffuse  or  generalized  peritonitis  is  usually  regarded  as  one  of  the  more 
remote  complications  of  appendicitis,  but,  nevertheless,  is  apprehended  with 
dread  as  an  accident  liable  to  occur  wathout  warning  in  any  stage  of  the  disease 
and  in  cases  of  apparently  the  mildest  form  as  well  as  in  those  wdiich  present 
the  most  severe  clinical  symptoms. 

It  is  difficult  to  estimate  its  relative  frequency,  as  hospital  statistics  for  ob^nous 
reasons  probably  give  too  high  a  proportion  of  cases.  However,  an  approximate 
idea  of  the  frequency  with  which  it  occurs  ma}^  be  obtained  from  the  percentage  of 
cases  found  at  operation  on  cases  of  appendicitis,  and  from  the  number  of  cases 
of  peritonitis  in  which  the  appendix  was  the  source  of  the  infection,  compared  with 
the  number  having  some  other  origin. 

In  the  surgical  department  of  the  Johns  Hopkins  Hospital,  out  of  600  opera- 
tions on  cases  of  appendicitis,  diffuse  or  generalized  peritonitis  was  present  in 
61  cases,  or  10  per  cent.  There  were  104  cases  of  diffuse  peritonitis  exclusive 
of  those  following  gunshot  wounds  of  the  abdomen  and  post-operative  infec- 
tions.   In  these  cases  the  chief  sources  of  the  infection  were,— 


Other  causes  were  acute  intestinal  obstruction,  hernia, 
volvulus,  gangrene  following  thrombosis  of  mesenteric  vessels, 
acute   cholecystitis,  etc. 
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Typhoid  perforation 
Intestinal  neoplasms 
Amoebic  dysentery .  . 


61 
15 
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Grawitz  found  that  in  560  cases  of  secondary  purulent  peritonitis  the  infec- 
tion originated  from, — 


BouNESS  found  these  causes  in  about  the  same  relative  proportion. 
Renters  is  of  the  opinion  that  80  to  90  per  cent,  of  all  cases  of  peritonitis  pro- 
ceed from  appendicitis  and  Sonnenburg  believes  that  this  estimate  is  not  too 
high.    Our  statistics  confirm  this  view. 

Diffuse  or  generalized  peritonitis  in  connection  with  appendicitis  may  occur 
in  the  following  ways: 

1.  As  a  result  of  perforation  or  gangrene  of  the  appendix. 

2.  Through  rupture  of  a  circumscribed  peri-appendical  abscess. 

3.  By  means  of  infection  by  continuity  from  the  inflamed  but  not  perforated 
appendix,  or  from  a  circumscribed  intra-  or  extra-peritoneal  abscess  without 
rupture.  In  infection  by  continuity,  the  pathogenic  organisms  penetrate  the 
diseased  but  intact  wall  of  the  appendix,  or  the  limiting  membrane  of  the 
abscess. 

The  frequency  with  which  generalized  peritonitis  follows  a  primarily  local- 
ized peri-appendical  suppuration  is  seen  in  the  autopsy  findings.  In  29  out 
of  54  cases  of  general  peritonitis  there  was  evidence  that  there  had  been  at  first 
a  locaUzing  process  which  had  resulted  in  a  more  or  less  completely  Avalled-off 
abscess,  and  that  subsequently  leakage  had  taken  place  from  this  with  a  result- 
ing generalized  peritonitis.  The  remaining  25  cases  revealed  no  sign  of  any 
attempt  to  Hmit  the  process. 

Perforative  appendicitis  ma}^  be  the  means  of  precipitating  into  the  abdom- 
inal cavity  bacteria  so  virulent  and  in  such  a  quantity  that  death  occurs  within 
a  few  hours,  but  at  the  autopsy  examination  no  perceptible  reaction  on  the 
part  of  the  peritoneum  is  found.  In  these  cases  the  rapidly  fatal  issue  is  due 
to  acute  sepsis,  which  may  be  the  result  of  toxemia  alone  or  of  bacteriemia. 
These  rapidly  fatal  infections  most  often  follow  the  bursting  of  an  acute  peri- 
appendical  abscess,  or  of  an  appendix  distended  with  pus,,  the  conditions  in  the 
pent-up  exudate  being  most  favorable  to  bacterial  activities.  This  highly 
septic  material  is  soon  distributed  over  a  large  portion  of  the  peritoneal  sur- 
face and  is  immediately  absorbed.  Murphy  mentions  a  case  in  which  an  abscess 
of  considerable  size  ruptured  into  the  peritoneal  cavity.  In  two  hours  there 
were  symptoms  of  extreme  shock  and  in  twelve  hours  the  patient  was  dead. 
In  these  cases  the  peritoneum  has  not  had  time  to  react  before  the  whole 
organism  is  overwhlemed  by  a  general  toxemia.  Fortunately,  such  cases  are  not 
common,  and  as  a  rule  in  fatal  cases  the  patient  lives  thirtj^-six  hours  to  three  or 
four  days.    There  is  then  a  well-marked  peritoneal  reaction. 

The  most  fatal  variety  of  peritonitis,  characterized  by  a  very  small  amount 


Typhoid  ulceration  

Perforated  appendix   

Tubercular  ulceration  of  intestine 
Ulceration  of  stomach   


32  times. 


24 
19 
16 
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of  exudate,  is  d  r  y  peritonitis  or  peritonitis  s  e  p  t  i  c  a  .  There 
is  usually  only  a  dram  or  two  of  bloody  serum,  and  a  few  scattered  flakes  of 
lymph,  but  the  serosa,  wherever  it  has  come  in  contact  with  the  septic  material, 
is  an  intense  red  and  has  the  appearance  of  abrasion  due  to  destruction  of  endo- 
thelium. These  cases,  according  to  Murphy,  always  die,  whether  operated  on 
or  not. 

In  most  instances  of  spreading  or  generalized  peritonitis,  resulting  from 
either  a  ^perforative  or  a  non-perforative  appendicitis,  there  is  an  aljundant 
fil^rino-purulent  exudate,  the  fibrinous  element  in  some  cases  being  great  1>-  in 
excess,  while  at  other  times  there  is  a  large  amount  of  purulent  fluid  and  a  \ery 
slight  fibrinous  deposit ;  and,  again,  the  solid  and  fluid  exudate  may  be  in  more 
or  less  equal  proportions.  A  copious  serous  or  purulent  exudate  has  been 
shown  to  be  of  great  value  in  diluting  and  thus  delaying  the  absorption  of  the 
septic  material,  while  on  account  of  its  powerful  bactericidal  properties  it  dimin- 
ishes or  entirely  destroys  the  infective  agents.  It  has  frequently  been  noticed 
that  pus,  containing  organisms  of  low  virulence,  may  exist  for  some  time  in  the 
peritoneal  cavity  without  materially  injuring  the  normal  gloss  of  the  serosa. 
Murphy  has  pointed  out  that  in  cases  of  generalized  purulent  peritonitis  result- 
ing from  appendicitis,  in  which  the  normal  glistening  appearance  of  the  peri- 
toneum was  present  at  the  time  of  operation,  the  patients  recoA'ered.  He  con- 
trasts these  cases  with  the  invariably  fatal  ones  of  dry  peritonitis  in  which  a 
large  portion  of  the  peritoneum  is  denuded  of  its  endothelial  surface.  The  vast 
majority  of  all  cases  of  diffuse  peritonitis  originating  in  the  appendix  may  be 
regarded  as  belonging  between  these  two  extremes.  In  most  instances  the 
septic  material  is  poured  into  the  peritoneal  cavity  in  relatively  small  quantities, 
and  the  tissues  are  able  to  offer  more  or  less  efficient  resistance  to  its  deleterious 
action.  The  exudate,  at  first  sero-fibrinous,  soon  becomes  purulent  and  an  in- 
creasing amount  of  fibrin  is  present;  the  serous  surfaces  become  injected  and 
lose  something  of  their  normal  lustre.  The  intestinal  loops  may  be  partly  glued 
together  by  filmy,  fibrinous  adhesions,  or  may  be  almost  wholh'  coA'ered  with 
large  plaques  of  fibrin.  Fig.  338  shows  beginning  diffuse  peritonitis  due  to 
infection  by  continuity  from  the  appendical  abscess;  the  loops  of  intestine 
in  the  vicinit}^  of  the  abscess  being  covered  with  large  plaques  of  yellowish  fibrin. 
Sometimes  the  entire  serosa  is  covered  with  a  continuous  coat  of  fibrin.  Some 
degeneration  and  exfoliation  of  the  endothelium  is  gradually  produced  by  the 
action  of  the  septic  material.  The  continued  action  of  septic  material  of  low 
or  moderate  virulence  may  ultimately  produce  degeneration  and  inflammatorj^ 
reaction  in  the  external  layers  of  the  intestinal  walls,  the  injury  to  the  muscle 
and  nerve  elements  resulting  in  partial  or  complete  intestinal  paralysis  and 
in  consequence  a  stasis  of  its  contents.  This  is  soon  followed  by  intestinal  fer- 
mentation and  an  increase  in  the  virulence  of  the  contained  micro-organism. 
As  Lennander  points  out,  there  is  then  a  twofold  danger  added  to  the  primary 
infection;  first,  in  the  abdominal  distention  pressing  the  diaphragm  upward 
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and  impeding  both  respiration  and  circulation ;  second,  and  more  to  be  dreaded, 
in  the  rapidly  increasing  toxicity  of  the  intestinal  bacteria  and  the  altered  con- 
dition of  the  walls  which  permits  the  penetration  of  micro-organisms.  As  a 
result  of  an  intestinal  paralysis  there  is  therefore  ii^creased  general  intoxication 
through  absorption  of  toxic  intestinal  contents  and  increased  general  infection 
through  the  passage  of  the  intestinal  bacteria  into  the  lymph  circulation  and 
blood-vessels. 

In  diffuse  infections,  when  the  reactive  energy  of  the  peritoneum  is  pre- 
served, a  severe  infection  usually  induces  a  fibrino-purulent  exudate.  The 


Fig.  202. — Chronic  Appendicitis. 
The  appendix  twisted  one-halt  around  its  axis  and  held  in  this  position  by  adhesions  extending  from  the  mes- 

appendix  to  the  cecum. 

following  case,  in  which  a  fatal  streptococcus  infection  was  marked  hj 
an  abundant  sero-fibrinous  exudate,  appears  to  be  unusual. 

(J.  H.  H.  Surg.  No.  14,473.)  H.  B.,  age  twelve  years.  Admitted  with  a  history 
of  four  days'  illness,  beginning  with  pain  in  the  right  iliac  fossa  and  vomiting. 
Bowels  did  not  move  for  two  days.  The  pain  continued  for  three  days,  then  became 
less  intense.  On  admission  the  rectal  temperature  was  101.8°  F. ;  leucocytes,  22,000. 
On  abdominal  examination  there  was  almost  no  tenderness  on  the  left  side,  but  slight 
tenderness  over  the  \\'hole  right  side,  very  marked  in  the  iliac  region,  ■\\here  a  mass 
could  be  fairly  well  outlined.  There  was  no  muscle  spasm.  Upon  opening  the  abdom- 
inal cavity  the  cecum  presented,  its  surface  covered  with  a  thick  coating  of  white, 
pearly,  translucent  fibrin,  which  could  be  stripped  off  in  distinct  layers.  This  same 
form  of  peritonitis  extended  over  the  vermiform  appendix  and  surrounding  tissues. 
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Search  for  the  abscess  was  continued  down  into  the  pelvis,  and  the  appendix  found 
incUning  in  this  direction,  very  much  thickened  and  covered  with  edematous  fibrin 
as  above.  The  tip  of  the  appendix  was  greenish;  the  lumen  was  not  opened.  The 
mass  which  had  been  felt  on  examination  proved  not  to  be  an  abscess,  but  the  plastic 


V 


Fig.  203. — Pocketed  Appenuix  Resulting  from  Old  Localized  Peritoxitis. 


peritonitis  about  the  cecal  region.  The  appendix  was  removed  and  drainage  inserted. 
Death  occurred  the  next  day,  the  whole  picture  being  one  of  rapid  intoxication. 
At  autopsy,  the  streptococcus  was  obtained  from  the  peritoneal  and  pleural 
cavities. 
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Generalized  peritonitis  following  appendicitis  is  fatal  in  a  large  proportion 
of  cases,  whether  the  patient  is  subjected  to  operation  or  not.  That  a  spon- 
taneous recovery  may  occur,  however,  is  evident  from  the  operative  and  autopsy 
findings  in  a  number  of  cases.  Generalized  adhesions  uniting  the  A'arious  parts 
of  the  intestine  to  one  another  and  to  the  abdomen  are  unquestionable  proof 
of  the  former  existence  of  a  peritonitis.  When  these  adhesions  are  especially 
dense  in  the  appendix  region,  and  the  appendix,  which  is  embedded  in  adhesions, 
is  partially  or  totally  obliterated,  or  else  presents  other  evidence  of  an  old 
inflammation,  the  origin  of  the  peritonitis  is  evident. 

The  following  case,  in  which  the  patient  had  evidently  recovered  from  a 
diffuse  peritonitis  due  to  appendicitis,  is  of  interest  in  this  connection  and  also 
indicates  that  obliteration  of  the  appendix  is  often  of  inflammator}^  origin : 

(J.  H.  H.  Surgical  No.  15,615.)  F.,  age  twenty-five.  The  patient  had  had  a 
severe  attack  of  peritonitis  when  nine  j'ears  of  age.  She  grew  up  a  strong  girl, 
but  was  never  able  to  ride  on  horseback  on  account  of  the  pain  which  it  caused  in 
the  right  lower  abdomen.  Four  j^ears  previously  she  was  ill  for  three  weeks  with 
a  typical  attack  of  appendicitis,  and  afterwards  suffered  from  a  constant  dull  pain 
in  the  right  iliac  region.  Operation  revealed  several  f^ims}^  fibrous  adhesions, 
evidently  the  remains  of  an  old,  very  extensive  peritonitis.  The  appendix,  which 
was  strongly  adherent,  was  almost  obliterated,  only  the  proximal  1  cm.  possessing  a 
lumen.  The  median  portion  was  converted  into  a  thin  fibrous  band,  while  the  bulb- 
ous tip  contained  a  stercoral  concretion.  Operation  resulted  in  the  complete  cessation 
of  the  abdominal  tenderness  and  pain. 

In  a  case  reported  by  Markoe,  a  child  who  presented  symptoms  of  general 
peritonitis  on  the  second  day  of  an  attack  of  appendicitis,  died  within  a  year 
from  another  disease.  Autopsy  showed  a  perforated  appendix  and  the  intes- 
tines adherent  in  different  places  (see  Chap.  XXII). 

The  adhesions  resulting  from  a  localized  or  diffuse  peritonitis  may  be  velamen- 
tous  in  character,  uniting  the  neighboring  structures  by  delicate,  transparent 
fibres,  or  they  may  be  more  dense,  and  by  producing  twists  and  angulations 
of  the  appendix  form  one  of  the  chief  causes  of  subsequent  attacks  (see  Figs. 
148  and  202).  The  appendix  may  be  completely  hidden  by  adhesions,  as  in 
Fig.  203.  Sometimes  adventitious  pockets  may  be  formed  in  the  cecal  region, 
in  which  the  appendix  may  become  incarcerated.  In  other  instances  the 
adhesions  consist  of  fine  thread-like  strands  or  dense  fibrous  cords,  which  ex- 
tend in  various  directions  from  the  appendical  region,  and  are  a  common  source 
of  intestinal  obstruction. 
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BLOOD-VASCULAR  INFECTION. 

Of  the  remoter  complications  of  appendicitis,  those  depending  upon  the 
extension  of  the  disease  b}^  way  of,  and  involving  the  blood-vessels  are  particu- 
larly interesting.  As  explained  in  the  section  on  anatomy,  the  main  l:)lood- 
stream  is  tributary  to  the  portal  system,  but  in  some  instances,  b_v  means  of 
small  branches  anastomosing  a  communication  is  established  through  collat- 
eral branches  with  the  ileo-lumbar  veins,  and,  in  obstruction  of  the  portal  route, 
with  the  systemic  veins.  Moreover,  in  pathological  conditions  other  routes  may 
be  formed,  through  the  medium  of  adhesions,  by  which  the  blood  from  the 
appendical  vessels  may  even  pass  directly  into  the  general  circulation. 

Acute  phlebitis,  pj'o-phlebitis,  or  thrombosis  occurs 
as  a  complication  or  sequel  of  appendicitis,  and  may  give  rise  to  infarction,  or 
to  suppuration  of  the  region  supplied  by  the  affected  vessel,  or  through  the 
various  anastomoses  with  the  general  circulation,  they  may  result  in  embolism, 
or  in  a  general  pyemic  process. 

While  slowing  and  other  irregularities  of  the  blood  flow  and  alterations  in 
the  vessel  walls  are  important  accessor}^  factors  in  the  causation  of  thrombosis, 
the  chief  factor  in  its  production  is  unquestionably  an  inflammatory  process 
due  to  the  agency  of  micro-organisms.  The  infective  agent  excites  an  endo- 
phlebitis  or  endarteritis  which  in  turn  gives  rise  to  the  thrombosis.  The  in- 
fection of  the  intima  may  occur  in  one  of  two  ways :  the  vessel  may  be  involved 
in  an  inflammatorj^  process  and  the  organisms  which  are  the  cause  of  the  inflam- 
mation invade  the  external  coats,  and  from  there,  b}^  wa}'  of  the  vasa  vasorum 
or  the  lymphatics,  gain  access  to  the  intima;  or  (more  frequently)  the  bacteria 
enter  directlj^  from  the  circulating  blood.  Welch  believes  also  that  a  form  of 
toxic  endangeitis  which  he  describes,  is  of  importance  in  the  causation  of  throm- 
bosis complicating  infective  and  cachectic  states.  The  lesion  which  is  seen  in 
the  intima  of  veins,  less  frequently  of  arteries,  consists  of  a  nodular,  sometimes 
more  diffuse,  accumulation  of  lymphoid  or  endothelioid  cells  beneath  the  endo- 
thelium of  the  vessel  wall.  These  cells,  as  well  as  the  covering  endothelium, 
may  undergo  necrosis ;  the  appearance,  indeed,  sometimes  suggesting  a  primary 
necrosis  with  secondary  accumulation  of  wandering  cells  and  proliferation  of 
fixed  cells.    It  has  been  shown  that  these  foci  may  unquestionably  be  the  start- 
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ing-point  of  a  thrombosis.  Although  this  form  of  endophlebitis  and  endarteritis 
resembles  that  demonstrably  caused  by  the  actual  presence  of  bacteria  in  the 
intima,  bacteria  are  often  absent  even  in  fresh  lesions,  so  that  it  is  reasonable 
to  suppose  that  the  affection  may  be  caused  by  toxins.  The  small  vessels  and 
capillaries  in  the  vicinity  of  erosions  and  suppurative  foci  regularly  show  septic 
inflammation  and  frequently  contain  thrombi  composed  almost  wholly  of  a 
plug  of  leucocytes,  fibrin,  or  hyaline  material.  In  the  larger  vessels  there  are 
thrombi  of  the  white  or  red  variety,  or  there  may  be  a  combination  of  the  two 
forms.  The  thrombus  rarely  involves  the  entire  circumference  of  the  vessel, 
but  more  commonly  is  laterally  adherent,  so  that  the  blood  is  not  impeded. 
Later,  however,  complete  obstruction  of  the  vessel  lumen  may  occur.  As  a 
rule,  the  thrombosis  increases  in  the  direction  of  the  circulation,  but  a  certain 
amount  of  growth  also  frequently  occurs  in  the  opposite  direction  (Fig.  153). 
A  continued  or  propagated  thrombosis  extends  along  the  course  of  the  vessel 
and  sometimes  into  communicating  vessels;  or  a  portion  of  the  thrombus  may 
be  carried  to  a  distant  point  and  form  the  starting-point  of  a  secondary 
thrombus. 

The  fairly  recent,  white  thrombus  appears  as  a  compact,  firm,  elastic,  fibrous 
mass,  which  is  not  easily  broken  up.  It  may  show  a  definite  trabecular 
structure,  but  often  becomes  granular  or  almost  homogeneous.  Histo- 
logically, the  thrombus  consists  of  lamellae  of  platelets,  fibrin,  and  leu- 
cocytes, and  upon  the  surface  a  denser  band  of  fibrin  and  leucocytes.  The  red 
thrombus  is  simply  a  blood  clot  covered  with  a  secondary  deposit  of  the  ele- 
ments which  enter  into  the  formation  of  the  white  thrombus.  A  mixed  throm- 
bus may  be  due  to  an  intimate  mixture  of  gray  and  red  substance,  to  stratified 
gray  and  red  layers,  or  to  red  propagated  clots  consecutive  to  primary  white 
or  mixed  thrombi.  In  older  thrombi  the  platelets  and  leucocytes  degenerate 
and  there  is  an  increase  and  condensation  of  the  fibrinous  constituents.  In  red 
and  mixed  thrombi  the  red  blood  corpuscles  become  disintegrated,  and  there 
is  later  a  deposit  of  brownish  pigment. 

If  the  infective  process  is  arrested  the  throml:)us  undergoes  speedy  organiza- 
tion, being  replaced  by  the  products  of  a  proliferative  endangeitis.  Often, 
however,  especially  if  the  larger  veins  be  the  seat  of  the  trouble,  the  auto- 
infection  goes  on  until  the  whole  vein,  or  series  of  veins  is  filled  with  puriform 
fluid;  or,  septic  enil;)olism  may  form  with  the  production  of  secondary  thrombi 
with  local  abscesses,  or  with  a  general  pyemia. 

Thrombosis  of  the  appendical  vessels,  as  before  explained,  is  not  infrequent 
in  both  the  arterial  and  venous  branches  traversing  the  walls  of  the  appendix 
itself,  but  is  less  common  in  the  main  appendical  vessels  in  the  mesenteriolum. 
It  is  true  that  when  total  gangrene  or  spontaneous  separation  of  the  appendix 
from  the  cecum  has  occurred,  the  chief  cause  of  the  necrosis  is  an  obstruction  to 
the  circulation,  either  from  external  pressure  or  from  thrombosis;  but  this  com- 
paratively frequent  accident  is  seldom  associated  with  or  followed  by  a  con- 
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tinned  infective  thrombo-angeitis.  The  thrombosis  which  serves  to  close  the 
open  proximal  ends  of  the  divided  vessels  may  be  merely  part  of  the  general 
necrotic  process,  or  it  may  be  simple  clotting  such  as  occurs  in  non-infective  as 
well  as  in  infective  conditions,  and  is  rapidly  replaced  by  organized  tissue. 
Gerster  describes  three  unusually  instructive  cases  of  thrombosis  of  the  main 
appendical  vessels,  which  he  has  personally  observed.  In  one  case  total  gan- 
grene of  the  appendix  was  associated  with  septic  thrombosis  of  the  vessels  in  the 
mesappendix,  and  later  gave  rise  to  secondary  purulent  tlu'ombo- phlebitis  of 
the  portal  vein  with  subsequent  multiple  liver  abscesses.  Operation  was  per- 
formed twenty-four  hours  after  the  first  onset  of  the  illness,  and  twelve  hours 
after  the  first  rigor.  The  appendix  was  found  dusky,  almost  slate  colored,  and 
tensely  distended.  It  was  free  from  adhesions.  The  niesenteriolum  was  noticed 
to  be  excessively  brittle,  permitting  the  ligature  to  cut  through  it  immediately, 
and  as  blood  flowed  neither  from  vein  nor  artery  it  was  concluded  that  these 
vessels  must  be  occluded.  In  the  course  of  the  next  twenty-four  hours  there 
was  considerable  improvement  in  the  patient's  general  condition,  and  the  peri- 
toneal symptoms  vanished.  This  temporary  improvement,  however,  was  soon 
succeeded  by  the  characteristic  symptoms  of  septic  pylephlebitis,  and  death 
ensued  on  the  seventeenth  day.  Autopsy  showed  purulent  phlebitis  of  the 
portal  vein  and  multiple  abscesses  of  the  liver. 

In  the  two  other  cases,  one  perforative  purulent  appendicitis,  the  other  acute 
gangrenous  appendicitis,  the  veins  in  the  mesappendix  and  the  adjoining  caput 
coli  were  found  to  contain  purulent  thrombi.  In  each  case,  after  removal  of 
the  appendix,  the  thrombosed  vessels  were  incised  and  drained  and  the  patients 
recovered. 

Involvement  of  the  mesenteric  vessels  in  the  thrombotic  process  usually 
results  in  a  more  or  less  extensive  hemorrhagic  infarction  of  the  intestine;  in 
some  instances  only  a  small  portion,  less  than  the  area  supplied  hj  the  throm- 
bosed vessel,  is  infarcted;  in  other  cases  a  much  larger  area  is  affected.  The 
more  acute  the  thrombotic  process,  the  more  liable  is  infarction  to  occur.  A 
slowly  obturating  thrombus,  or  one  secondary  to  portal  thrombosis,  in  which  a 
collateral  circulation  has  been  established,  may  not  result  in  infarction;  but, 
on  the  other  hand,  acute  portal  thrombosis  may  cause  extensive  intestinal  in- 
farction in  the  absence  of  any  disease  of  the  intestinal  vessels.  Embolism,  and 
more  rarely  autochthonous  thrombosis  of  the  mesenteric  arteries,  is  more  com- 
monly the  cause  of  intestinal  infarction  than  disease  of  the  veins.  The  obstruc- 
tion may  be  situated  in  the  superior  mesenteric  arter}^  or  in  anj-  of  its  branches. 
As  in  the  case  of  venous  thrombosis,  gradual  closure  of  the  arterj^  may  not  be  fol- 
lowed by  infarction.  The  common  source  of  an  embolus  is  the  left  heart,  or 
the  aorta,  but  primary  thrombosis  of  the  arteries  ma}^  accompany  infective 
diseases.  As  a  complication  or  sequel  of  appendicitis,  disease  of  the  mesenteric 
veins  is  apparent^  more  frequent  than  disease  of  the  arteries  and  is  often 
associated  with  portal  infection.    Hemorrhagic  infarction  of  the  intestines  in 
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these  cases  is,  however,  exceedingly  rare.  In  the  fairly  extensive  literature 
relating  to  thrombo-phlebitis  and  in  the  vast  literature  concerning  appendicitis 
this  condition  is  apparently  not  mentioned.  Of  the  ten  cases  of  purulent  phle- 
bitis and  thrombo-phlebitis  of  the  portal  vein  described  in  Chap.  X,  the  majority 
showed  involvement  of  the  superior  mesenteric  vein  or  some  of  its  branches,  but 
none  showed  any  evidence  of  infarction,  with  one  exception.  Case  VII,  p.  235, 
where  the  infarction  was  very  incomplete.  In  this  case  the  branches  of  the 
superior  mesenteric  vein  running  from  the  lower  part  of  the  ascending  colon  were 
occluded  by  rather  friable,  slightly  adherent  throml^i,  and  the  main  stem  of 
the  vein  contained  a  firmly  adherent  thrombus.  The  small  intestine  showed 
many  large  areas  of  congestion  and  submucous  hemorrhages,  and  the  colon  was 
hyperemic.  In  this  connection,  the  following  case  of  Gibbon's  furnished  me 
by  Longcope  is  of  unusual  interest: 

The  patient,  a  colored  man  nineteen  years  old,  died  two  and  one-half  days  after 
operation  for  acute  perforative  appendicitis  associated  with  purulent  peritonitis. 
At  the  time  of  operation  it  was  noted  that  the  ceciun  presented  a  gangrenous  area 
about  the  size  of  a  twenty-five-cent  piece,  which  did  not  appear  to  be  in  contact 
with  the  appendix.  Autopsy  showed  a  fresh  fibrinous  exudate  covering  the  congested 
omentum  and  intestinal  coils,  while  in  the  region  of  operation  the  omentum  and  intes- 
tines were  matted  together  with  a  thick  whitish-yellow,  soft,  friable  exudate.  The 
intestines  were  distended,  with  the  exception  of  the  cecum  and  the  terminal  portion 
(twelve  inches)  of  the  ileum,  whicli  were  purplish  in  color,  flaccid,  and  collapsed. 
The  vessels  of  the  mesentery  leading  to  this  portion  were  widely  distended.  The 
ileocolic  veins  contained  a  red  and  white  thromlaus  which  extended  for  about  5  cm. 
into  the  two  branches  supplying  the  cecum  and  lower  portion  of  the  ileum.  In  these 
branches  the  thrombus  contained  purulent  material.  About  the  thrombosed  vessels 
the  mesenteric  glands  were  enlarged  and  softened,  one  being  5  cm.  in  size.  Cutting 
open  the  infarcted  area  of  intestine  it  was  found  to  contain  a  thick,  soft,  brick-red 
material.  The  wall  of  the  ileum  was  deeply  congested,  the  mucosa  was  almost  black 
and  showed  small  areas  of  superficial  ulceration.  The  cecum  presented  a  similar 
appearance.  The  surface  of  the  liver  presented  three  or  four  dark  red,  slightly  ele- 
vated, well  outlined,  infarcted  areas,  1.5  to  4  cm.  in  diameter.  The  remaining 
surface  was  finely  granular,  and  mottled  red  and  yellow.  The  consistencj^  of  the 
liver  was  softened. 

In  a  remarkable  case  of  Finney's  a  primary  thrombo-angeitis  was  believed 
to  have  been  the  cause  of  the  appendical  disease.  At  the  first  operation  the 
appendix  was  greatly  swollen,  almost  black  in  color,  and  it  was  noted  that  the 
main  vessels  were  completely  occluded.  At  a  second  operation  some  days  later 
there  was  found  an  extensive  thrombo-phlebitis  involving  practically  all  of  the 
mesenteric  vessels. 

The  probable  explanation  of  the  exceptional  occurrence  of  intestinal  infarction 
in  appendicitis  is  that  there  is  not  usually  a  completel}''  obturating  thrombus, 
a  pyo-phlebitis  being  more  commonly  found.      But,  on  the  other  hand,  this 


332 


PATHOLOGY. 


complication  of  appendicitis  may  not  be  so  rare  as  it  seems  to  be  from  the 
few  cases  recorded  as  such.  In  fatal  cases  it  is  sometimes  mentioned  that  large 
areas  of  the  cecum  or  other  portions  of  the  intestine  are  gangrenoas,  a  condition 
which  is  probably  the  result  of  infarction.  In  the  Encydopedie  Methodique, 
1790,  torn.  II,  a  case  is  described  in  which,  associated  with  an  inflamed  appen- 
dix containing  a  foreign  body,  the  liver  was  found  enormously  enlarged  and 
softened  while  the  jejunum  and  part  of  the  ileum  were  gangrenous  in  places  and 
generally  inflamed.  The  wall  of  the  completely  infarcted  area  of  intestine  is 
thickened,  edematous,  of  a  dark  red  color  from  infiltration  with  blood,  and 
covered  with  lustreless  peritoneum.  The  margins  of  the  infarct  are  often  sharply 
marked,  but  may  pass  gradually  into  the  normal  tissue.  The  mucous  mem- 
brane is  necrotic,  often  defective,  and  may  be  covered  with  a  diphtheritic  exu- 
date. A  considerable  area  of  the  intestine  may  be  gangrenous;  the  lumen 
contains  black,  tarry  blood.  There  is  bloody  fluid  in  the  peritoneal  cavity  and 
usually  a  fibrinous  or  fibro-purulent  exudate  covering  the  infarction;  there  may 
be  general  peritonitis.  The  mesentery  is  edematous  and  hemorrhagic.  In  less 
complete  infarction  the  extravasation  of  blood  may  be  limited  to  the  mucosa 
or  submucosa  (Welch). 

The  most  frequent  complication  of  infective  angeitis  and  thrombosis  follow- 
ing appendicitis  is  the  extension  of  mesenteric  and  portal  infections  to  the 
liver,  by  means  of  a  propagated  thrombus,  or  by  embolic  transplantation,  with 
consequent  acute  hepatitis,  infarctions,  or  liver  abscesses.  This  condition,  as 
also  the  lesions  found  in  the  spleen  and  kidney,  have  been  fully  described  in 
Chap.  X. 

Thrombosis  of  the  peripheral  veins,  and,  less  frequentty,  the  arteries,  may 
occur  as  a  complication  of  an  attack  of  appendicitis,  but  much  more  frequenth^ 
develops  as  a  post-operative  sequel.  All  the  cases  observed  at  the  Johns  Hop- 
kins Hospital  belong  to  the  latter  group  and  will  be  considered  in  connection 
with  other  post-operative  complications.  Thrombosis  of  the  iliac  and  femoral 
vessels  may  be  due  to  direct  extension  of  the  infection  from  a  surrounding  in- 
flammatory mass,  or  to  infection  from  the  circulating  blood,  and  may  develop 
on  the  left  as  well  as  on  the  right  side,  the  reported  cases  being  about  equally 
distributed  between  the  two  sides.  Sometimes  both  sides  are  involved,  either 
simultaneoush^  or  at  different  times.  In  the  majority,  this  complication  oc- 
curred during  the  course  of  a  chronic  appendicitis  or  after  the  subsidence  of  an 
acute  attack. 

Petet  cites  a  case  in  which  a  mild  chronic  appendicitis  was  accompanied 
by  thrombosis  of  the  left  femoral  vein,  and  also  reports  another  case  in  which 
the  subsidence  of  an  acute  attack  was  followed  by  throml^osis  of  the  right  femoral 
vein  with  subsequent  lung  embolism.  There  are  several  cases  recorded  in  which 
thrombo-angeitis,  consecutive  to  appendicitis,  resulted  in  the  permanent  closure 
of  the  affected  vessel.  In  some  instances,  an  efficient  collateral  circulation 
was  established,  in  others  the  edema  and  the  discomfort  persisted  indefinitely. 
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and  in  others  still,  the  artery  being  involved,  there  was  gangrene  of  the  part 
supplied  by  the  occluded  vessel.  Scheibenzuber  has  described  a  case  of  peri- 
typhlitis complicated  by  embolism  of  the  left  anterior  tibial  artery  with  gan- 
grene of  the  leg  (see  Chap.  IX,  p.  209). 

Berard  relates  a  case  in  which  at  autopsy  on  an  individual  who  had  died 
in  the  third  week  of  the  attack,  a  perforated  gangrenous  appendix  was  found 
associated  with  complete  occlusion  of  the  left  crural  artery.  The  obliteration 
was  due  to  the  presence  of  a  firm  clot  which  presented  traces  of  beginning 
disorganization. 

A  common  sequence  of  thrombo-phlebitis,  and  probably  the  frequent  cause 
of  sudden  death  occurring  during  an  attack  of  appendicitis,  as  the  attack  is 
subsiding,  or  following  operation,  is  the  occurrence  of  lung  embolism.  Petet 
has  collected  three  instances  from  the  literature,  and  has  added  five  unpublished 
cases.  Of  these  cases,  two  presented  the  physical  signs  of  a  small  area  of  in- 
farction in  the  lungs,  but  recovered.  In  six  cases  sudden  death  occurred,  and 
the  diagnosis  was  confirmed  at  autopsy. 

LYMPHATIC  INFECTION. 

In  inflammatory  diseases  of  the  appendix  the  infection  may  spread  by  way 
of  the  lymphatics  and  may  give  rise  to  a  general  septicemia,  to  localized 
lymph-adenitis,  or  by  direct  continuity  may  produce  suppuration  in  the  hepatic 
or  subphrenic  regions. 

The  extension  of  the  infective  process  by  way  of  the  neighboring  lymphatics 
into  the  thoracic  duct,  and  so  into  the  general  circulation,  is  the  usual  origin 
of  a  general  septicemia  accompanying  both  suppurative  and  non-suppurative 
forms  of  appendicitis,  and  occurs  either  in  the  presence  or  absence  of  peritoneal 
involvement.  The  localized  Ij^mphatic  infections  have  received  comparatively 
little  attention,  but  are  of  considerable  importance,  in  that  a  focus  of  infection 
in  the  lymph  glands  maj^  be  the  cause  of  a  prolonged  illness  following  the  re- 
moval of  the  appendix.  The  glands  may  suppurate,  with  subsequent  abscess 
formation  in  the  retrocecal  or  retrocolic  region,  and  as  explained  before 
(Chap.  X)  may  be  the  source  of  sul:)phrenic  and  hepatic  infection.  A  mild 
chronic  appendicitis  as  well  as  an  acute  suppurative  affection  ma}^  give  rise 
to  a  severe  lymph-adenitis.  Moreover,  the  lymphatic  infection  ma}^  remain 
latent  for  months  and  then  develop  an  acute  process.  Ricard  removed 
the  appendix  during  an  acute  attack  of  inflammation,  marked  by  an  appearance 
of  sub-icterus,  and  the  patient  was  discharged,  apparently  cured.  Some  time 
afterward  he  returned  with  the  same  symptoms,  and  his  condition  becoming 
grave,  Ricard  again  opened  the  abdomen  and  found  a  chain  of  infected  lymph 
glands  extending  from  the  site  of  the  appendix  toward  the  liver,  the  first  two 
being  enlarged  and  suppurating.  Four  or  five  glands  were  extirpated,  and 
the  patient  made  an  uninterrupted  recovery. 
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Rendu  describes  a  case  of  appendicitis  of  obscure  development,  presenting 
symptoms  of  pyemia  on  the  thirteenth  day  and  resulting  in  death  ten  days 
later.  The  appendix  was  found  lying  in  an  abscess  the  size  of  an  egg  in  the 
psoas  muscle.  The  mesenteric  glands  corresponding  to  the  ileocecal  region 
were  enormous,  some  being  as  large  as  an  egg.  They  were  red,  hard,  and  in- 
jected; two  had  broken  down,  their  centres  containing  putrid  pus.  There  were 
several  abscesses  in  the  liver.  Unfortunately  the  mesenteric  vessels  were  not 
examined;  the  portal  vein,  however,  was  healthy. 

In  a  case  reported  by  Auguy,  after  two  attacks  of  appendicitis  an  opera- 
tion a  froid  was  performed.  The  appendix  was  found  slightly  adherent  in  the 
retrocecal  position.  In  the  vicinity  of  the  ileocecal  angle  was  a  group  of  seven 
or  eight  firm,  movable,  non-adherent  glands.  One  of  these,  removed  for  bac- 
teriological examination,  furnished  a  characteristic  culture  of  bacillus 
c  o  1  i .    The  patient  made  an  uneventful  recovery. 

In  several  other  cases  described  by  Auguy  and  Ferry,  infected  lymph 
glands  were  found  in  the  mesenteriolum.  In  one  case  in  which  the  appendix 
was  only  slightly  enlarged  and  a  little  reddened,  the  mesappendix  contained 
a  suppurating  gland  the  size  of  a  small  nut. 

Slight  enlargement  of  the  glands  is  to  be  expected  in  all  active  inflamma- 
tions, and  on  removal  of  the  primary  focus  of  infection  will  soon  subside.  Sup- 
purating glands,  on  the  other  hand,  will  often  give  rise  to  further  mischief, 
and  in  all  cases  they  should  be  removed  or  thoroughly  drained. 
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tuberculosis.  actinomycosis.  typhoid  fever.  amcebic  dysentery. 

Specific  Inflammatory  Diseases  of  the  Appendix. 

By  specific  inflammatory  affections  is  understood  that  group  of  cases  in 
which  a  more  or  less  distinctive  inflammatory  process  is  produced  in  the  tissue 
by  the  action  of  the  specific  micro-organisms  of  the  disease.  Probably  in  most 
instances  there  is  not  a  pure  infection  with  the  specific  organism,  as  sooner 
or  later  a  secondary  infection  with  the  ordinary  pyogenic  bacteria  is  engrafted 
upon  the  primary  disease,  so  that  in  many  cases  the  characteristic  lesions  are 
not  detected.  The  principal  affections  of  the  appendix  belonging  to  this  divi- 
sion are,  tuberculosis,  actinomycosis,  typhoid  fever, 
and    amoebic  dysentery. 

TUBERCULOSIS. 

Tuberculosis  of  the  appendix  may  be  primary  or  secondary,  the  latter  con- 
dition being  due  to  direct  extension  from  the  cecum,  or  to  transplantation  of 
the  infective  agent  from  some  distant  organ,  usuall}^  the  lungs,  in  which  case 
the  tubercular  lesions  may  be  disseminated  throughout  the  entire  intestinal 
tract,  or  may  be  limited  to  the  appendix.  In  most  instances  the  affection  of 
the  appendix  is  part  of  an  ileocecal  tubercular  process,  the  disease,  as  a  rule, 
probably  originating  in  the  cecum,  and  extending  by  continuity  of  structure 
to  the  appendix.  Occasionally,  however,  the  appendix  presents  the  more 
advanced  lesions,  and,  again,  it  is  impossible  to  determine  which  organ  con- 
tains the  primary  focus  of  infection.  In  rare  instances  the  tubercular  process 
is  apparently  limited  to  the  appendix,  but,  on  the  other  hand,  very  extensive 
disease  of  the  cecum  may  exist  without  any  involvement  of  that  organ.  The 
simple  involvement  of  the  peritoneal  coat  of  the  appendix  in  a  general  miliary 
tuberculosis  need  only  be  mentioned  here,  as  it  presents  no  special  pathological 
features  referable  to  the  appendix,  apart  from  the  fact  that  adhesions  may 
form  which  may  lead  to  an  attack  of  acute  inflammation.  There  are  two  dis- 
tinct types  of  tubercular  disease  of  the  appendix,  when  primary  or  when  secon- 
dary to  the  ileocecal  affection:  the  usual  ulcerative  or  caseous  variety,  and 
the  less  common  form,  which  is  characterized  by  a  massive  connective  tissue 
production,  the  so-called  hyperplastic  tuberculosis.  The  former  is  often  asso- 
ciated with  a  generalized  intestinal  infection,  whereas  the  latter,  as  a  rule,  is 
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localized  in  the  cecal  region.  Cornil  and  Richelot  call  attention  to  a  thiixl 
variety  in  which  a  secondary  colon  bacillus  infection,  superimposed 
upon  the  tubercular  infection,  results  in  a  suppurative  appendicitis,  the  primary 
tuberculosis  disappearing  in  the  midst  of  the  purulent  focus.  This  condition, 
however,  although  of  considerable  interest,  is  of  the  nature  of  a  mixed  or 
terminal  infection,  and  cannot  be  considered  a  distinct  form  of  tuberculosis. 

Caseous  or  ulcerative  tuberculosis  of  the  appendix 
in  many  cases  is  not  recognized  upon  macroscopic  examination.  The  ex- 
terior of  the  appendix  may  present  nothing  to  distinguish  the  condition  from 
a  simple  chronic  or  subacute  inflammation.  The  serosa  is  usually  injected. 
In  all  the  cases  which  have  come  under  my  observation  adhesions  have  been 
present,  usually  very  light  and  veil-like.  In  Case  2*  the  worm-eaten  appear- 
ance of  the  serous  surface  was  commented  upon  at  the  time  of  the  operation, 
but  the  true  nature  of  the  disease  was  not  suspected  until  revealed  by  the  micro- 
scope. In  Sonnenburg's  case  a  few  gray  miliary  tubercles  were  scattered 
over  the  serosa  in  the  vicinity  of  the  thickened  proximal  portion  of  the  appendix. 
The  appendix  is  usually  thicker  than  normal.  In  Sonnenburg's  case  the  prox- 
imal end  with  the  anterior  wall  of  the  cecum  formed  a  dense  tumor,  while  the 
distal  portion,  though  thicker,  was  soft.  In  Mosher's  case  the  appendix  was 
long  and  tensely  distended.  In  Case  3  the  appendix  was  diminished  in  size, 
resembling  a  withered,  obliterated  organ.  A  careful  examination  of  the  in- 
terior may  be  more  fruitful  of  results.  The  mucous  membrane  is  injected 
and  shows  more  or  less  extensive  ulcerations,  which  have  the  characteristic 
caseous  appearance  of  tubercular  disease.  The  individual  ulcer  may  be  round 
or  oval,  or  it  may  encircle  the  lumen  of  the  appendix.  The  floor  of  the  ulcer 
and  the  surrounding  mucosa  ma}^  be  beset  with  minute  grayish  tubercles.  In 
some  instances  almost  the  entire  mucous  membrane  is  caseous.  In  Case  3 
the  mucosa  was  replaced  by  partly  caseous,  parth^  fibrous  tubercular  products 
which  caused  complete  obliteration  of  the  canal.  Biggs  presented  a  specimen 
of  tuberculosis  of  the  appendix,  in  which  about  one  inch  of  the  extremity  was 
cut  off  from  the  remainder,  and  was  filled  with  cheesy  material.  Where  the 
intestinal  tuberculosis  is  a  late  complication  of  lung  tuberculosis,  the  process 
rapidly  spreads,  owing  to  the  slight  resistance  of  the  organism,  and  ulcers  are 
produced  which  show  no  tendency  to  heal.  These  ulcers  are  apt  to  be  espe- 
cially deep  in  the  cecum  and  appendix,  and  may  proceed  to  perforation.  On 
the  other  hand,  when  the  disease  is  limited  to  the  cecum  or  the  appendix,  or 
is  merely  associated  with  a  latent  or  healed  focus  in  some  other  part,  a  repara- 
tive process  may  be  established,  with  a  subsequent  cicatrization  of  the  ulcerated 
areas,  and,  ultimately,  the  production  of  strictures.  Annular  ulcers,  especially, 
may  result  in  almost  complete  stenosis. 

Histological  Examination . — Histologically  the  characteristic 
lesions  of  tuberculosis  are  foimd.  As  a  rule,  the  process  is  principally  confined 
to  the  mucous  and  submucous  layers,  in  some  cases  the  former,  in  other  cases 

*  For  clinical  histories  of  these  cases,  see  Chap.  XXXII. 
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the  latter,  showing  the  most  pronounced  changes.  As  a  rule,  a  few  scattered 
foci  are  found  in  the  peritoneal  layer.  In  Fig.  204  the  maximum  lesions  are 
found  in  the  submucosa,  which  is  much  thickened  and  almost  wholly  made  up 


Fig.  204. — Tuberculosis  of  the  Appendix.    Magnified  40  Times. 
A  indicates  a  remnant  of  the  mucosa  which  has  disappeared  in  other  places;  6  is  the  submucosa;  c,  the 
circular  and  d  the  longitudinal  muscular  coat.s.    Tubercles  (e)  are  chiefly  found  in  the  submucosa,  but  also  invade 
the  musculature.    At    a  caseous  area  is  seen.    (Specimen  from  I.  Henrotin.) 

of  tubercular  tissue.  The  mucosa  is  almost  completely  destroyed.  A  few  small 
tubercular  foci  and  areas  of  caseation  are  seen  in  the  musculature  and  peri- 
toneal layers.    In  Case  2  the  mucous  membrane  was  but  little  altered,  while 
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the  submucosa  was  studded  with  miUary  and  conglomerate  tubercles,  showing 
extensive  areas  of  caseation.  Usuall}-,  however,  there  is  more  or  less  destruc- 
tion of  the  mucosa,  and,  as  we  have  seen,  it  may  be  entirely  replaced  by  tuber- 
cular products.  Typical  miliar}'  tubercles  predominate  in  some  cases,  while  in 
others  the  most  conspicuous  feature  is  a  diffuse  fibrino-caseous  process.  In 
Case  3  typical  tubercles  were  not  seen  and  the  centre  of  the  appendix  con- 
sisted almost  wholly  of  epithelioid  cells  and  caseous  material.  Tubercle  bacilli 
are  easily  demonstrated  in  most  cases,  but  are  rarely  numerous. 

At  a  later  stage,  the  invasion  of  secondary  organisms  may  induce  a  purulent 
process,  which  obscures  the  tubercular  lesions.  In  other  cases  there  is  a  com- 
plete fibrous  transformation  of  the  diseased  areas,  and  it  is  only  on  the  examina- 
tion of  numerous  sections  that  the  tubercular  origin  of  the  process  is  revealed. 
In  these  conditions  the  regional  lymph  glands  frequently  show  an  active  tuber- 
cular process. 

Hyperplastic  Tuberculosis. — Since  1891,  when  Hart.manx  and  Pilliet 

published  the  first 
detailed  description 
of  this  form  of  in- 
testinal tuberculosis, 
many     cases  have 

(  ^™  ^^^^^^   been  reported,  in  the 

vast  majority  of 
which  the  cecal  re- 
gion was  the  seat  of 
the  disease.  The  ap- 
pendix, as  a  rule, 
was  not  affected,  but 
in  some  instances  it 
was  involved  in  the 

cecal  tumor.  I  have  found  only  one  record  in  which  the  process  was  primary  in 
and  practically  confined  to  the  appendix.  This  case  was  described  by  Crowder, 
to  whose  courtes}'  I  am  indebted  for  notes  of  the  case  and  for  the  specimen  pic- 
tured in  Figs.  205,  206,  and  207.  The  appendix,  which  was  removed  at  opera- 
tion, together  with  a  small  portion  of  the  adjacent  cecal  wall,  has  been  hard- 
ened in  alcohol  and  consequentl}'  has  undergone  some  shrinkage.  It  is  6  cm. 
long,  and  in  diameter  varies  from  18  to  20  mm.  in  the  thick  median  portion,  and 
is  11  mm.  near  the  cecal  end.  It  is  very  firm  and  hard,  and  its  surface  near 
the  middle  is  marked  by  smooth  rounded  elevations,  consisting  of  infiltrated 
masses  of  subperitoneal  fat.  The  peritoneum,  with  the  exception  of  a  few  tags 
of  adhesions,  is  smooth.  The  color  varies  from  5'ellow  to  dark  brown,  the  dark 
areas  being  due  to  subserous  hemorrhage.  Section  shows  greatly  thickened 
walls  and  a  practically  obliterated  lumen.  The  mucous  membrane  is  2  or  3  mm. 
thick  and  is  sharply  outlined  from  the  surrounding  fibrous  tissue.    The  other 


Fig.  205. — Hyperplastic  Tuberculosis  of  the  Appendix. 
In  the  cross-section  the  tubei  cles  (a)  appear  as  deeply  stained  nodules. 


Fig.  206. — Section  through  the  Wall  of  the  Appendix  Represented  in  Fig.  207.    Magnified  40  Ti.mes. 

The  mucous  membrane  (a)  is  fairly  normal,  excepting  at  /,  where  there  are  two  small  tubercles.  The  sub- 
mucosa  (6)  is  greatly  thickened  and  is  infiltrated  with  tubercles  (/  ),  some  of  which  contain  several  giant  cells  {h). 
The  circular  muscular  coat  (c)  is  also  thickened,  containing  giant  cell  tubercles  {h')  and  free  giant  cells  (J).  Clumps 
of  round  cells  are  seen  at  (i)  and  mast-cells  at  (/).  The  longitudinal  muscular  coat  id)  and  the  subserous  fibrous 
layer  (c)  are  infiltrated  with  giant  cell  tubercles. 
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coats  cannot  be  differentiated  and  are  represented  by  a  dense  fibrous  structure 
of  almost  uniform  appearance.  A  few  yellowish  foci  of  degeneration  are  seen 
in  the  subserous  tissue. 

Microscopic  Examination . — The  mucous  membrane,  as  a 
whole,  is  well  preserved,  but  shows  an  increase  of  cellular  elements  in  the  mem- 
brana  propria,  and  in  places  is  beset  with  a  few  microscopic  tubercles.  It  is 
also  unusually  vascular.  The  glandular  and  surface  epithelium  show  little 
change,  the  cells  staining  regularly  and  well.  At  one  or  two  points  where  the 
tubercles  reach  the  surface  the  epithelial  cells  are  irregular  in  form  and  cloudily 
stained;  some  are  com-  ^ 
pletely  necrotic.  Lymph 
nodes  are  comparatively 
scarce.  Occasionally  the 
centre  of  a  follicle  is 
occupied  by  a  clump  of 
epithelioid  cells  some- 
times sv;rrounding  a 
central  giant  cell.  Other 
nodes  exhibit  advanced 
fibrous  tissue  changes, 
probably  a  tubercular 
process.  The  chief  al- 
teration is  found  in  the 
submucosa  and  circular 
muscular  coats,  and 
here  the  characteristic 
picture  of  the  hyper- 
plastic tubercular  pro- 
cess is  appai'ent.  In 
these  layers,  which  are 
greatly  thickened,  the 
normal  structure  is  al- 
most wholly  replaced 
by   a    cellular  fibrous 

tissue  with  a  more  or  less  plentiful  sprinkling  of  small  round,  and  plasma 
cells,  the  latter  greatly  predominating.  The  line  of  demarcation  between 
these  two  layers  is  indistinct,  owing  to  the  marked  tubercular  invasion  of 
this  region.  In  the  submucosa  the  round  cell  infiltration  is  especially  dense, 
and  tubercular  foci  are  also  most  numerous  here.  These  consist  of  aggrega- 
tions of  round  cells,  which  sometimes  surround  a  central  group  of  epithelioid 
cells, -containing  one  or  more  giant  varieties.  More  often,  however,  epithelioid 
cells  are  lacking  and  the  tubercles  consist  merely  of  lymphoid  cells,  or  of  a 
group  of  several  giant  cells  surrounded  by  small  round  cells.    At  several  points 


Fig.  207. — Higher  Magnification  of  the  Superficial  Tubercles  Seen 
AT  /  in  the  Preceding  Picture.    Magnified  250  Times. 
The  epithelium  (a)  is  degenerated  where  the  tubercle  reaches  the 
surface  (b).    The  tubercles  consist  of  epitheloid  cells  (d)  surrounded  by  a- 
zone  of  dense  round  cell  infiltration  (e).    The  gland  (o)  is  normal. 
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single  giant  cells  are  seen  in  the  midst  of  the  fibrous  tissue.  Man}'  of  these 
appear  to  be  perfectly  free  from  the  surrounding  tissue.  Epithelioid  cells 
are  scarce  throughout  the  specimen  and  t3'pical  caseation  is  entu'ely  wanting. 
In  the  circular  muscular  coat  the  fibrous  tissue  proliferation  is  very  abundant, 
separating  the  individual  muscle  fibres  from  one  another.  Toward  the  inner 
margin  a  few  bundles  are  still  preserved.  Plasma  cells  and  a  few  lymphoid 
elements  are  distributed  generally  throughout  the  tissue  and  at  several  points 
large  mastzellen  are  seen.  Focal  tubercles  are  not  so  numerous  as  in  the  sul> 
mucosa.  The  longitudinal  muscular  coat  participates  in  the  general  thicken- 
ing, but  to  a  less  degree  than  the  other  tissues.  The  subserous  layer  is  thick- 
ened and  infiltrated  and  contains  many  discrete  tubercles.  There  are  exten- 
sive areas  of  hemorrhage  and  some  degeneration  in  this  layer.  Sections  of  the 
small  portion  of  the  cecal  wall  removed,  show  tubercular  infiltration  of  the 
mucosa  and  submucosa,  with  a  general  round  cell  infiltration  of  the  tissues. 
Many  sections  were  examined  for  tubercle  bacilli,  l^ut  with  negati^'e  results. 

The  most  prominent  feature  of  this  form  of  intestinal  tuberculosis  is  the 
immense  hypertrophy  of  the  bowel  walls,  the  thickening  being  often  increased 
by  a  fibro-adipose  deposit  in  the  subserous  layer.  The  walls  of  the  portion 
invaded  vary  from  0.5  to  3  cm.  or  more  in  thickness,  one  case  described  by 
TiEDENAT  reaching  5  cm.  On  macroscopic  examination  it  is  often  difficult  to 
differentiate  the  tuberculous  mass  from  a  true  neoplasm.  As  a  rule,  however, 
the  mass  in  the  case  of  a  nev/  growth  is  more  sharply  outlined  than  in  tuber- 
cular disease.  In  the  latter  the  thickening  of  the  walls  usually  iiiA'olves  the 
whole  circumference  of  the  bowel,  and,  gradualh'  diminishing,  imperceptibly 
merges  into  the  normal  portion.  Thus,  although  thickened  and  rigid,  the 
normal  contour  of  the  intestinal  tube  is  generalh'  preserved.  Sometimes, 
however,  cicatricial  contractions  may  produce  various  irregularities  in  the  form 
of  the  mass,  and  in  a  case  described  by  Routier  the  growth  was  limited  to  the 
posterior  cecal  wall.  Narrowing  of  the  lumen  of  the  bowel  or  actual  stenosis 
is  commonly  found  and,  as  a  rule,  is  due  to  the  gradual  encroachment  of  the 
hypertrophied  walls,  invoh'ing  the  entire  portion  affected  by  the  disease.  Cica- 
trization of  ulcerated  areas  may  also  produce  areas  of  stenosis,  but  is  less  com- 
mon in  this  form  of  tuberculosis  than  in  the  orclinarj^  ulcerative  variety.  The 
characteristic  polypoid  masses  found  in  the  cecum  and  in  other  portions  of  the 
■direct  intestinal  canal  may  aid  in  the  formation  of  strictures.  This  condition 
has  not  been  described  in  connection  with  the  appendix.  The  cut  surface  of 
the  mass  presents  a  fairly  uniform,  fil)rillated  structure,  which  may  bear  a 
striking  resemblance  to  a  sarcomatous  growth.  Generally,  however,  milike 
tissues  invaded  by  a  new  growth,  the  different  laj'^ers  are  more  or  less  clearlj^ 
■defined.  Yellowish  foci  of  degeneration  are  occasionally  seen  and,  as  already 
mentioned,  masses  of  adipose  tissue  are  found  in  the  outer  coats.  Microscopic 
examination  reveals  a  picture  which,  though  varying  in  many  ways,  is  perfectly 
■characteristic.    The  most  conspicuous  feature  is  the  general  fibrous  prolifera- 
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tion  affecting  all  the  tissues,  but  most  pronounced  in  the  subniucosa.  There 
is  an  abundant  formation  of  oval  and  spindle-shaped  connective  tissue  cells, 
also  much  fibrillated  and  homogeneous  intercellular  substance.  Distributed 
throughout  the  tissue  generalh',  but  in  varjdng  numbers  and  often  in  clumps, 
are  numerous  lymphoid  and  plasma  cells.  In  the  specimen  examined  by  my- 
self, plasma  cells  were  greatly  in  excess  in  the  diffuse  infiltration,  while  lymph- 
oid cells  predominated  in  the  focal  tubercles.  The  plasma  cells  were  mostly 
of  the  small  variety,  but  large  forms  also  were  present.  Many  showed  active 
mitosis,  or  contained  double  nuclei.  The  transformation  of  these  cells  into 
connective  tissue  cells  could  not  be  definitely  determined.  A  few  mastzellen 
and  occasional  eosinophiles  were  present  in  the  submucous  and  circular  mus- 
cular coats. 

Microscopic  tubercles  are  usually  found  in  some  places,  particular!}-  in  the 
mucosa  and  subnmcosa,  but  are  not  numerous.  They  may^  have  tlie  typical 
structure,  consisting  of  a  central  giant  cell  surrounded  by  epithelioid  cells  and 
an  outer  zone  of  small  round  cells,  but  more  often  there  is  merely  an  aggrega- 
tion of  lymphoid  cells,  or  giant  cells  and  lymphoid  cells.  Epithelioid  cells 
and  caseation  may  be  entirely  lacking.  In  some  instances  typical  tubercles 
are  absent,  as  in  Lartigau's  and  Pilliet's  cases.  In  Pilliet's  case  there 
was  a  general  massive  infiltration  of  eml)ryonal  cells,  which  at  first  sight  was 
suggestive  of  a  sarcomatous  growth.  While  the  lesions  are  most  mai'ked  in  the 
mucous  and  submucous  layers,  the  muscular  coats  participate  to  a  variable 
extent  and  the  peritoneal  coat  frequently  shows  extensive  lesion's.  The  nature 
of  the  lesions  is  essentially  that  of  a  chronic  productive  inflammation  associated 
with  a  tubercular  process.  By  some  writers,  notably  Hartmann,  Pilliet, 
and  Benoit,  it  is  believed  that  secondary  infections  pla}'  an  iinpf)rtant  role  in 
the  production  of  the  special  lesions  found  in  this  class  of  tubercular  afi'ections, 
while  Itie  inclines  to  the  belief  that  the  tubercular  infection  is  engrafted  upon 
an  antecedent  inflammatory  process.  The  chronicity  of  the  process  and  its 
productive  nature  are  most  plausibly  explained  by  the  theory  of  an  infection 
with  attenuated  bacteria.  Mallory,  in  studying  the  effect  produced  on  tissues 
by  the  toxins  secretetl  by  bacteria,  showed  that  whereas  strong  toxins  cause 
degeneration  or  necrosis  of  the  cells  and  exudation,  dilute  and  weak  toxins  induce 
proliferation  and  phagocytosis.  The  paucity  in  numl)er  of  the  organisms  usually 
present  may  have  some  influence  upon  the  nature  of  the  process,  but  is  not  in 
itself  a  sufficient  explanation,  for  in  the  cases  described  by  Lartigau,  and  by 
Caussade  and  Ch.^rrier,  tubercle  bacilli  were  very  numerous. 

How  the  attenuation  is  brought  about  is  not  clearly  understood.  Hart- 
mann' and  Pilliet  consider  the  action  of  other  oi'ganisms  an  important  factor, 
but,  on  the  other  hand,  Raymond  and  PlAVaut  have  demonstrated  that,  while 
in  culture  tubes  the  growth  of  tubercle  bacilli  is  arrested  when  associated  with 
other  microbes,  in  the  living  organism,  when  other  bacteria  are  present,  tubercu- 
losis develops  much  more  rapidly.    This  result  they  believe  to  be  due  to  the 
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impairment  of  the  resistance  of  the  tissues  and  not  to  the  threct  action  of  the 
other  bacteria.  Crowder  advances  the  reasonable  view  that  indiA'idual  re- 
sistance is  probably  an  important  factor  in  limiting  the  action  and  causing 
the  attenuation  of  the  bacillus:  "The  toxins  of  a  given  tulx'rcle  bacillus  might 
be  able  to  produce  only  slight  irritation  when  growing  in  the  tissues  of  one 
appendix,  thus  determining  a  conserA'ative  process  of  hyperplasia,  while  in 
another  they  might  produce  rapid  necrosis."  In  support  of  this  view  he  directs 
attention  to  the  fact  that  in  cases  of  hyperplastic  tuberculosis  of  the  cecum 
it  is  unusual  to  find  any  rapidty  progressive  or  destructive  lesion  in  other  parts 
of  the  body,  whereas  an  old  healed  or  latent  tuberculosis  of  the  lung  often  exists. 

ACTINOMYCOSIS. 

Actinomycosis,  like  intestinal  tuberculosis,  shows  a  special  predilection  for 
the  cecal  region,  but,  unlike  the  tubercle  bacillus,  Avhich  in  most  instances  pri- 
marily attacks  the  cecum,  the  actinomyces  more  frequently  enters  the  vermi- 
form appendix,  and  from  there  invades  the  tissues.  It  is  generalh'  considered 
that  the  appendix  is  the  chief  portal  of  entry  for  the  infective  agent  in  abdom- 
inal actinomycosis.  While  in  many  cases  the  parasite  cannot  be  demonstrated 
in  the  appendix,  the  relation  of  the  organ  to  the  actinomycotic  mass  and  its 
diseased  condition  permit  no  question  as  to  the  primary  location  of  the  in- 
fection. 

The  a  c  t  i  n  0  m  y  c  e  s  or  r  a  f  u  n  g  u  s  is  classed  among  the  bac- 
teria of  the  genus  s  t  r  e  p  t  o  t  h  r  i  x .  The  colonies  appear  in  the  form 
of  opaque,  gelatinous  granules,  about  0.5  mm.  to  2  mm.  in  diameter.  They 
are  usuall}^  of  a  sulphur  or  orange-yellow  color,  but  are  sometimes  gray  or 
yellowish-green.  Histologically  the  colonies  consist  of  several  dif- 
ferent elements.  In  the  centre  is  a  granular  material  and  bodies  resembling 
cocci  or  spores,  while  extending  from  the  centre  there  is  a  dense  net- 
work of  fine  filaments,  from  which  filamentous  branching  threads  radiate 
outward.  These  threads  usually  present  characteristic  clulvlike  terminations, 
but  in  the  human  form  of  the  disease  the  clubs  are  often  inconspicuous.  Weigert 
has  shown  that  the  clubs  may  become  indistinct,  or  even  disappear,  in  conse- 
quence of  post-mortem  changes. 

Pathological  Changes  in  the  Tissues . — In  the  purest 
form  of  actinomycotic  infection  in  man  the  reaction  on  the  part  of  the  tissues 
is  merely  a  chronic,  productive,  inflammatory  pi'ocess,  but,  as  in  most  cases  the 
infecti\'e  agent  enters  through  a  caA'ity  which  is  beset  with  bacteria,  suppura- 
tion is  an  almost  constant  accompaniment  of  actinomycosis.  The  granulation 
tissue  is  generally  bathed  in  a  scanty,  thin,  puriform  fluid,  which,  owing  to 
hemorrhages,  is  often  of  a  brownish  color;  but  according  to  Partsch,  unless 
secondary  infection  with  the  ordinary  pyogenic  organisms  occurs,  pus  is  not 
found.    Israel,  however,  states  that  in  man  the  actinomyces  induces  suppura- 
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tion,  a  view  also  held  by  Czerny  and  Heddaeus.  In  an  early  state  the  prod- 
ucts of  the  infection  appear  as  a  brawny,  pseudo-fluctuant,  tumor  mass.  The 
tendency  of  the  tissue  to  undergo  fatty  degeneration  and  its  disposition  toward 
hemorrhages  result  in  the  formation  of  irregular  spaces,  which  are  lined  with 
soft,  yellow  or  reddish  granulations  and  contain  a  sparse  amount  of  thin  fluid, 
in  which  the  characteristic  bodies  float.  Some  writers  claim  that  this  material 
emits  a  characteristic  odor,  but  Partsch  and  others  consider  that  the  odor 
is  due  to  the  presence  of  other  intestinal  bacteria.  The  disease  is  essentially 
chronic,  but  after  a  longer  or  shorter  period  it  ceases  to  be  localized  and  invades 
the  neighboring  structures,  forming  indurated,  connective  tissue  masses  accom- 
panied with  a  diffuse  edematous  infiltration  of  the  surrounding  tissues.  Softer 
areas  are  found  here  and  there,  but  are  not  numerous.  This  dense  scar-like 
connective  tissue  formation  is  characteristic  of  the  activities  of  the  actinomyces, 
and  in  the  chronic  form  is  never  absent.  It  may  reach  such  dimensions  that 
a  true  tumor  is  simulated.  The  inflanunatory  products  embed  the  nerves, 
infiltrate  and  separate  the  nuiscle  buntUes,  and  invade  the  walls  of  the  blood- 
vessels. In  the  dense  new  formation,  as  already  mentioned,  there  are  sparsely 
distributed  softer  areas,  also  spaces  of  variable  size,  varying  from  slight  chinks 
to  cavities  as  large  as  a  fist.  Microscopic  examination  reveals  a  dense  fibrous 
tissue  proliferation  invading  and  compressing  the  normal  tissue.  Here  and 
there  aggregations  of  small  round  cells,  sometimes  polymorpho-nuclear  leuco- 
cj'tes,  are  noticed.  These  correspond  to  the  softened  areas  observed  in  the 
gross  specimen  and  also  form  the  chief  part  of  the  granulations  lining  the  cavities. 
As  noted  by  Marchanu,  occasional  giant  cells  are  found.  According  to  Partsch 
it  is  only  in  these  areas  of  round  cell  infiltration  that  the  actinonwces  are  found, 
and  often  it  is  necessaiy  to  examine  several  sections  in  order  to  demonstrate 
the  cause  of  the  disease.  The  demonstration  of  the  ray  fungus  is,  however, 
absolutely  indispensal)le  to  a  diagnosis.  The  intestinal  mucous  membrane 
usually  presents  small  areas  of  ulceration,  which  are  the  result  of  the  breaking- 
down  of  small  nodules.  The  crater  of  the  ulcer  consists  of  the  denuded  muscle. 
The  mucosa  generally  is  deeph^  stained  with  extravasated  blood,  especially 
in  the  vicinity  of  ulcers,  and  as  these  become  healed  a  blackish  pigmented  cica- 
trix remains.  As  the  infection  soon  penetrates  the  intestinal  walls  there  is  a 
reaction  on  the  part  of  the  peritoneum,  the  intestinal  coils  becoming  adherent 
to  the  neighboring  structures  and  to  one  another.  These  adhesions  then  be- 
come infiltrated  with  the  hyperplastic  inflammatory  products,  the  character- 
istic softening  and  cavit}^  formation  taking  place  later. 

The  disease  advances  in  all  directions,  and  usually  penetrates  the  abdominal 
fascia,  with  subsequent  infiltration  of  the  parietes,  which  become  edematous 
and  indurated.  Finally,  necrosis  takes  place,  and  extending  to  the  skin  surface 
produces  fistulous  openings,  several  of  which  usually  appear  almost  simul- 
taneously. Cases  of  perforation  of  the  bladder  and  rectum  have  also  been 
reported,  and  rupture  of  the  diaphragm  is  a  common  event.    The  peculiar 
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soft  yellow  or  reddish  granulations  lining  these  sinuses  differentiate  them  from 
simple  inflammatory  conditions.  The  infection  extends  mainly  by  direct  con- 
tinuity, invading  all  structures,  but  is  also  propagated  by  way  of  the  blood- 
vessels and  may  develop  at  many  distant  points,  as  in  other  metastatic 
processes.  Dissemination  by  way  of  the  lymph  circulation  has  never  been 
observed.  Infection  of  the  lymph  glands  sometimes  occurs,  but  is  due  to  their 
direct  invasion  by  continuity.  As  the  morbid  process  advances,  the  older 
portions  may  become  partly  absorbed  and  in  part  reduced  to  a  few  thick  bands 
of  scar-like  tissue.  Thus,  a  large  mass  may  gradually  subside  while  an  active 
process  is  advancing  in  other  areas.  In  other  instances,  after  free  incision 
the  granulation  tissue  gradually  undergoes  complete  resolution.  "When  the 
actinomycotic  process  is  associated  with  an  infection  by  the  ordinary  p}T)genic 
organisms,  suppurating  foci  are  found  here  and  there,  and  true  abscesses  some- 
times form.    The  patient  ma}^  ultimate^  succumb  to  the  secondary'  infection. 

In  the  cases  originating  in  the  appendix  various  conditions  have  been  found 
in  this  organ.  In  only  a  few  instances,  notably  the  cases  of  Helferich,  Illich, 
and  Langhans,  and  in  my  own,  has  the  specific  process  and  parasite  been  ob- 
served in  the  appendix  itself.  In  many  cases  the  appendix  merely  shows  a 
simple  perforative  inflammation.  The  large  proportion  of  cases  in  which  a 
fecal  concretion  is  formed  suggests  the  possibility  that  the  foreign  body  may 
play  an  important  role  in  the  development  of  the  disease,  either  by  determining 
a  rupture,  or  by  causing  pressure  necrosis,  and  thus  facilitating  the  invasion 
of  the  appendical  walls.  In  a  case  described  by  Illich,  a  husk  of  corn  was 
found  with  the  actinomy ces  in  the  appendix ;  and  in  Am.mentorp 's  case  a  barley 
husk  was  found  with  the  actinomyces  in  an  abscess  cavity.  The  appendical 
walls  are  often  not  invaded  by  the  parasite,  which,  having  lodged  in  the  canal, 
escapes  through  a  perforation,  not  due  to  its  activities,  and  excites  the  charac- 
teristic reaction  in  the  surrounding  tissues.  Again,  there  are  cases  in  which 
the  appendix  has  evidently  been  the  seat  of  an  old  actinomycotic  infection, 
and  partial  or  complete  repair  has  supervened.  Such  an  appendix  may  appear 
thickened  and  rigid,  its  condition  resembling  a  chronic  obliterative  inflamma- 
tion. The  interior  may  show  a  narrowed  or  stenosed  lumen  and  pigmented 
scars  representing  healed  ulcerations.  The  case  which  has  recently  come  mider 
my  personal  observation  is  a  good  example  of  this  condition.  In  this  instance 
the  etiological  relation  of  the  almost  obhterated  appendix  to  the  actinomycotic 
process  was  not  clear,  and  the  possibility  of  the  primarily  cecal  origin  of  the 
~  disease  was  entertained.  Histological  examination,  however,  revealed  very 
clearly  the  appendical  origin  of  the  trouble.  For  the  chnical  history  of  this, 
case  see  Chap.  XXXII,  page  768.  The  chief  points  of  interest  in  the  autopsy 
protocol  are  as  follows: 

Anatomical  Diagnosis . — Actinomycosis  of  the  liver,  spleen,  and 
lungs;  acute  actinomycotic  pleuritis  with  effusion;  healed  actinomycosis  of 
the  appendix  and  anterior  abdominal  wall;  chronic  peritonitis. 
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The  omentum  covers  the  small  intestine,  which  is  adherent  to  the  anterior 
abdominal  wall.  There  are  a  few  adhesions  between  the  uterus  and  sigmoid 
flexure  to  the  small  intestine.  The  liver  is  attached  to  the  diaphragm  by  ad- 
hesions of  a  somewhat  fibrous  character.  On  attempting  to  separate  the  right 
lobe  from  the  diaphragm  an  abscess  cavity,  8  cm.  in  diameter,  is  broken  into. 


Fig.  208. — Actinomycosis  of  the  Appendix. 
Posterior  view  of  the  ileocecal  apparatus,  showing  the  appendix  enclosed  in  a  dense  mass  of  inflammatory 
tissue  which  is  riddled  with  abscess  foci.  The  appendix  appears  thickened  and  rigid  and  about  its  middle  is 
strictured  and  bent  at  a  slight  angle  by  a  band  of  adhesions.  Sections  through  the  distal  and  proximal  ends 
show  apparent  obliteration  of  the  lumen.  In  Section  B,  a  minute  abscess  focus  is  visible  in  the  external  tunic 
of  the  appendix.    (Autopsy,  No.  2165.) 

Intestines . — The  serous  surface  is  pale  throughout.  In  the  region  of 
the  appendix  several  coils  are  adherent  to  the  abdominal  walls,  to  the  right 
round  ligament,  and,  slightly,  to  the  cecum.  The  appendix  can  be  felt  as  a 
firm  cylindrical  mass  lying  under  the  ileum,  where  it  is  embedded  in  a  mass 
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of  dense  connective  tissue.  In  enucleating  the  appendix,  a  sieve-like  abscess 
focus  is  found  in  the  appendico-cecal  angle  infiltrating  the  inflammatory  mass. 
The  appendix  is  5.5  cm.  long,  its  walls  thickened,  and  its  lumen  almost  obliter- 
ated.   The  proximal  end  forms  a  dense  knob-like  protuberance  into  the  cecum. 

The  mucosa  co^'ering 
this  inverted  portion  of 
the  appendix  and  the 
cecal  wall  are  both 
stained  a  dark  reddish- 
brown.  Otherwise,  the 
intestinal  mucous  mem- 
brane is  perfectly  nor- 
mal.   (See  Fig.  208.) 

Microscopical 
Examination.  — 
The  peri-appendical 
mass  presents  the  usual 
hyperplastic  inflamma- 
tory tissue,  consisting 
of  an  abundant  flbril- 
lated  or  homogeneous 
ground  substance  with 
fairly  numerous,  fusi- 
form, connective  tissue 
cells.  A  few  lymphoid 
and  plasma  cells  are 
distributed  tlu'oughout 
this  tissvie,  occasionalh' 
forming  clumps,  but  in 
the  granulation  tissue 
lining  the  abscesses, 
pol3^mor  pho-nuclear 
leucocj^tes  predominate 
and  are  also  present 
whenever  the  parasite 
is  fomid.  The  appen- 
dix shows  the  changes 
characteristic  of  chronic 
obliterative  inflamma- 
tion. (See  Fig.  209.)  Its 

walls,  particularly  the  submucosa,  are  thickened  and  fibrous.  The  canal  is  reduced 
to  a  hair's  breadth,  and  is  lined  with  atrophic  mucous  membrane,  which  contains 
a  few  shallow  glands,  but  no  lymph  follicles.    At  one  point,  near  the  middle  of 
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Fig.  209. — Actinomycosis  of  the  Appendix.    Magnified  75  Times. 

A  section  through  the  median  portion  of  the  appendix  showing  a  granu- 
lating cavity  occupying  the  site  of  the  appendical  canal.  The  cavity  a  con- 
tains shreds  of  mucus,  round  cells,  a  few  polymorpho-nuelear  leucocytes 
and  cellular  detritus.  The  lining  of  the  cavity  6  is  composed  of  typical 
actinomycotic  granulation,  the  inner  portion  consisting  almost  wholly  of 
round  cells,  while  farther  out  there  are  abundant  fusiform  connective  tissue 
cells.  Giant  cells  are  seen  at  d.  The  submucosa,  c,  is  thickened  and 
fibrous,  and  its  blood-vessels  highly  sclerotic,  d  indicates  a  segment  of  the 
circular  muscular  coat. 
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the  appendix,  the  mucosa  has  been  replaced  by  actinomycotic  granulations, 
consisting  chief! 3^  of  round  cells  and  containing  two  or  three  giant  forms. 
In  one  place  there  is  an  area  of  polymorpho-nuclear  infiltration  between  the 
subserous  and  internal  muscular  coats,  and  at  this  point  the  actinomyces 
is  found  (see  Fig.  210).  It  is  also  present  in  the  peri-appendical  abscess. 
The  cecal  mucosa  is  hemorrhagic  and  shows  slight  degenerative  changes. 
The  peritoneal  surface  is  involved  in  the  actinomycotic  mass  which  also  sur- 
rounds the  appendix. 


Fig.  210. — Actinomycosis  of  the  Appendix.    Enlarged  420  Times. 
From  a  section  through  the  wall  of  the  appendix  at  the  junction  of  the  submuco.sa  (n)  and  the  circular  muscular 
coat  (6).     (d)  indicates  parasite  colonies  in  the  midst  of  an  abundant  leucocytic  infiltration  (c). 

TYPHOID  FEVER. 

From  the  standpoint  of  pathological  anatomy  the  affections  of  the  appendix 
arising  during  the  course  of  typhoid  fever  may  be  divided  into  three  classes 
of  cases: 

1.  Those  in  which  the  appendix  participates  in  the  typhoid  lesions. 

2.  Those  in  which  a  secondary  infection  with  pyogenic  organisms  is  en- 
grafted upon  the  typhoid  affection. 

3.  Those  in  which  a  simple  appendicitis  develops,  the  appendix  not  being 
involved  in  the  typhoid  infection.  In  these  last  cases,  however,  it  is  probable 
that  the  attack  is  often  precipitated  by  the  congestion  which  accompanies 
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the  typhoid  infection,  although  there  may  be  no  specific  typhoidal  lesions  in 
the  appendix. 

It  is  generally  stated  that  the  appendix  is  involved  in  about  one-third  of 
all  cases  of  typhoid  fever,  and  that  of  the  perforative  cases  there  is  a  perfora- 
tion of  the  appendix  in  about  5  per  cent.  Some  statistics  give  a  higher  per- 
centage, while  others  again  are  much  lower.  It  is  not  explained,  however, 
whether  these  are  coincident  attacks  of  simple  appendicitis  or  are  true  t}-phoid 
lesions.  0.  Hopfenhausen,  in  a  series  of  thirty  autopsies  upon  typhoid  sub- 
jects, found  some  alteration  of  the  appendix  in  all,  the  lesions  ranging  from  a 
slight  hyperemia  to  diffuse  inflammation  associated  with  ulceration.  The 
ulceration  was  always  superficial. 

Cases  in  which  the  Appendix  Participates  in  the  Typhoid  Lesions. — 
These  cases  vary  greatly  in  the  extent  and  severity  of  the  lesions.  In  the  nia- 
jorit}^  of  instances  there  is  merely  a  slight  congestion  of  the  blood-vessels,  espe- 
cially in  the  serous  and  mucous  coats.  In  other  cases  the  whole  appendix  is 
swollen  and  turgid  and  its  lumen  is  practically  obliterated  by  the  swollen  mucosa. 
The  appendix  shown  in  Fig.  4,  Plate  I,  was  removed  at  operation  on  the  fifteenth 
day  of  the  typhoid  attack.  It  was  greatly  swollen,  tense,  and  of  a  uniform 
bright  red  color.  On  cross-section  the  muscular  coats  appeared  to  be  distended 
by  the  greatly  swollen  mucous  and  submucous  la3'ers,  which  also  completely 
filled  the  canal.  Histological  examination  revealed  typical  typhoidal  changes, 
without  necrosis.  In  cases  of  this  kind  there  are  frequently  slight  extravasa- 
tions of  blood  into  the  mucosa,  and  even  into  the  deeper  tissues.  The  lymph 
nodes  may  be  very  prominent,  and  they  sometimes  show  yellow  necrotic  foci. 
In  other  cases,  again,  more  or  less  extensive  ulcerations  are  fomid,  sometimes 
merely  involving  the  surface  of  the  mucosa,  and  sometimes  extending  into  the 
submucosa  and  even  destroying  the  muscular  coats.  The  ulcers  may  be  of 
pin-head  size,  arising  from  degenerated  lymph  nodes  (as  in  one  case  of  ]\Iac- 
Monagle's),  or  they  may  extend  superficially  oxer  the  greater  part  of  the  mucous 
membrane.  As  would  naturally  be  supposed,  the  most  pronounced  changes 
are  found  during  the  acute  stage  of  the  typhoid  infection.  HoPFEXHArsEX 
found  the  maximum  lesions  during  the  first  three  weeks;  and  later,  as  in  the 
case  of  the  rest  of  the  intestine,  the  inflammation  was  less  e^'ident. 

The  characteristic  tj^phoidal  lesions  found  in  these 
cases  clearly  differentiate  them  from  the  cases  complicated  with  sec- 
ondary infections,  and  from  simple  appendicitis.  Ac- 
cording to  Mallory,  the  early  changes  are  proliferatiA'e  in  character  and  con- 
sist in  a  hyperplasia  and  h^q^ertrophy  of  the  reticular  cells  of  the  lymph  nodes, 
also  of  the  endothelial  lining  of  the  lymph  spaces  of  all  the  tissues,  but  particu- 
larly of  the  membrana  propria  of  the  mucosa.  The  endothelium  of  the  lymph 
vessels,  capillaries,  and  veins,  and  to  a  less  extent  the  arteries,  also  proliferates. 
These  cells  become  epithelial  in  character  and  possess,  to  a  marked  degree, 
the  property  of  phagocytosis.    These  large  cells  were  also  described  by  Bill- 
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ROTH,  by  Grohe,  and  by  others.  Accompanying  these  changes  there  is  a  pro- 
liferation of  lymphoid  and  plasma  cells  and  active  mitosis  is  noticed  in  the 
glandular  epithelium.  In  mild  cases  the  phagocytic  cells  rapidly  undergo  fatty 
degeneration  and  disappear,  the  tissues  soon  regaining  their  normal  condition. 
The  degeneration  of  the  proliferated  endothelial  cells  in  the  vessel  walls  fre- 
quently forms  the  starting-point  of  a  thromljotic  process  (see  Fig.  211).  In 
severe  cases  tissue  necrosis  usuall}^  supervenes,  and  is  explained  by  Mallory 
as  due  to  thrombosis  of  the  lymph  vessels  and  veins.  In  consequence  of  the 
necrosis  there  is  an  inflammatory  exudation  which  consists  almost  wholly  of 
servim  Avith  very  abundant  fibrin.  This  exudation  collects  chiefly  in  the  sub- 
mucosa.  Polyniorpho-nuclear  leucocytes  are  not  numerous  and  are  often  absent 
in  small  foci ;  in  the  larger  foci  they 
are  usually  present  in  considerable 
numbers,  especially  on  the  surface 
where  various  intestinal  bacteria 
are  invading  the  necrotic  tissue. 

A  beautiful  example  of  typhoid 
ulceration  of  the  appendix  has  been 
furnished  me  by  H.  C.  Christian, 
of  Harvard  (Figs.  212,  213,  214). 
With  the  low  magnification  the 
entire  thickness  of  the  appendix 
wall  is  seen.  The  muscular  and 
subperitoneal  layers  are  only 
slightly  altered,  but  the  sub- 
mucosa  is  immensely  thickened 
and  densely  infiltrated,  while  the 
mucous  membrane  is  completely 
necrotic.  On  the  surface  there  is 
a  thick  layer  of  fibrin  containing 
leucocytes  and  cellular  detritus, 
and  in  the  underlying  necrotic 
tissue  pohanorpho-nuclear  leucocytes  are  plentiful.  Beyond  the  necrosis  the 
polymorpho-nuclear  invasion  ceases  and  the  infiltrate  is  wholly  made  up  of 
lymphoid  and  plasma  cells  and  abundant  large  phagocytic  cells. 

Restitution  may  follow  extensive  necrosis,  but,  as  a  rule,  large  areas  of  necro- 
sis are  repaired  by  a  connective  tissue  formation  which  is  ultimatel}^  converted 
into  scar  tissue. 

In  one  of  my  cases  (Fig.  215),  obtained  at  autopsy  on  a  woman  who  had 
died  in  the  eleventh  week  of  the  typhoid  infection,  the  appendix,  wdiich  was 
11  cm.  long,  was  slightly  distended  in  its  distal  portion  and  somewhat  injected. 
Its  walls  were  not  thickened.  The  mucous  membrane,  which  for  the  most 
part  was  pale  and  smooth,  presented  several  depressed  injected  areas  represent- 
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Fig.  211. — Thrombosed  Vessel  in  the  Appendix  in  a  Case 
OF  Typhoid  Fever.    Magnified  3.30  Times. 
a,  The  endothelial  lining  of  the  vessel ;  b,  the  thrombus, 
containing  large  endothelioid  cells  (c),  some  of  which  are 
phagocytic.     (Surg.  Path.,  No.  3194.) 
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ing  healing  ulcers,  also  small  superficial  ulcers;  while  the  lowest  portion  of 
the  canal,  for  a  distance  of  about  3  cm.,  was  filled  with  a  tough,  grayish,  trans- 
lucent material,  which  on  one 
side  was  firmly  attached  to  the 
appendical  wall  and  could  not 
be  removed  without  tearing  the 
tissue.  On  microscopic  exam- 
ination (Fig.  216)  the  muscular 
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Fig.  212. — Typhoid  Ulceration  of  the  Ap- 
pendix. Magnified  25  Times. 
a,  Fibrinous  exudate;  6,  muccsa  and 
submuccsa,  densely  infiltrated  and  necrotic  in 
tlie  superficial  portion ;  /,  degenerated  vessels 
containing  leucocytes;  c,  circular  muscular 
coat;  d,  longitudinal  muscular  coat;  e,  peri- 
toneum.   (Specimen  from  H.  A.  Christian.) 
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Fig.  213. — Section  prom  Base  of  Ulcer  Seen  in 

Fig.  212.    Magnified  300  Times. 
a,  Necrotic  tissue ;  6,  large  phagocytic  cells  infiltrat- 
ing the  submucosa. 
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Fig.  214. — Higher  Magnification  (350  Times)  of 
Large  Phagocytes  (a). 


and  submucous  laj^ers  appeared  nor- 
mal. The  deeper  portion  of  the 
mucosa  also  was  almost  normal,  but 
the  superficial  portion  in  places  was 
necrotic.  Sometimes  only  the  epithelium  was  involved  in  the  necrosis;  at 
other  times  the  superficial  portions  of  the  glands  and  membrana  propria.  The 
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exudation  covering  these  necrotic  areas  consisted  of  fibrin,  mucus,  and  a  few 
cellular  elements,  while  a  few  small  blood-vessels  from  the  mucosa  were  trace- 
able a  short  distance  into  it.  In  this  case  the  healing  process  had  apparently 
been  arrested  by  the  exceedingly  low  degree  of  vitality  possessed  by  the 
patient. 

Typhoid  Lesions  in  the  Appendix  Complicated  with  Secondary  Inva- 
sion of  Other  Bacteria. — ^These  cases  probably 
comprise  a  large  proportion  of  those  in  which 
symptoms  of  an  acute  perforative  appendicitis 
occurs  early  in  the  course  of  the  typhoid  infection. 
In  the  gross  specimen  they  cannot  be  differen- 
tiated from  the  simple  acute  appendicitides,  but 
_  microscopic  examination  reveals  the  characteristic 


Fig.  215. — Typhoid  Appendix, 
Eleventh  Week. 
a.  Healed  ulcers;  b,  more  recent 
superficial  ulcers  covered  with  a  fibri- 
nous exudate;  c,  mass  of  partially 
organized  exudate.  (Autopsy,  Nov. 
13,  1902.) 


Fig.  216.- 


Section 


-Typhoid   Appendix.   Magnified    120  Times. 
FROM  Fig.  215. 

a.  Fibrinous  exudate  covering  the  degenerated  surface  of  the  mucosa 
(6) ;  c,  normal  submucosa. 


typhoid  lesions  with  the  superimposed  purulent  inflammation.  Two  very 
interesting  cases  have  been  furnished  by  MacMonagle.  Both  appendices  were 
removed  at  operation  at  the  end  of  the  second  week  of  the  typhoid  infection, 
but  while  one  shows  a  mixed  infection,  the  other  shows  a  simple  appendicitis. 
The  first  appendix  is  9  cm.  long,  7  to  10  mm.  in  diameter,  a  slight  constriction 
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dividing  the  thickened  middle  portion  into  two  parts.  The  surface  is  deeply 
injected  and  hemorrhagic,  one  point  showing  beginning  necrosis.  There  are 
adhesions  about  the  appendix.  The  mucous  membrane  lining  the  proximal 
third  is  swollen  but  smooth;  farther  out  it  is  ulcerated,  the  necrosis  extend- 
ing at  one  point  to  the  peritoneal  surface.  Microscopical  examination  of  the 
cecal  portion  shows  that  the  swelling  of  the  mucosa  is  produced  by  the  pres- 
ence of  an  abundant  infiltrate,  chiefly  consisting  of  large  phagocytic  cells 
which  are  seen  in  the  lymph  nodes  and  stroma.  The  mucous  membrane  of 
the  rest  of  the  appendix  is  studded  with  pin-head  ulcers,  almost  all  of  which 
are  situated  in  the  chinks  between  the  folds,  and  apparently  have  been  pro- 
duced by  necrosis  of  the  lymphoid  follicles.  This  portion  of  the  appendix  also 
shows  a  diffuse  purulent  inflammatory  process. 

Simple  Appendicitis  Arising  During  the  Course  of  Typhoid  Fever. — 
In  the  reported  cases  there  are  no  data  given  from  which  to  determine  the 
frequency  of  this  class  of  cases,  but  a  priori,  Ave  should  not  expect  it  to  be  a  rare 
event.  In  particular,  where  there  are  concretions,  kinks,  or  stenoses  conse- 
quent upon  an  old  inflammation,  it  seems  very  probable  that  the  hyperemia 
of  the  appendix  accompanying  the  typhoid  infection  would  have  an  important 
influence  in  precipitating  an  acute  appendicitis.  Histological  examination  of 
the  appendix  in  such  a  case  shows  a  simple  inflammatory  reaction  and  nothing 
suggestive  of  a  typhoid  infection.  The  second  case  sent  by  MacMonagle 
appears  to  be  of  this  nature.  The  appendix  is  5  cm.  long,  7  mm.  in 
diameter,  with  a  slightly  bulbous  tip.  The  surface  is  injected  and  hemor- 
rhagic and  in  places  covered  with  a  fibrinous  exudate.  The  cecal  half  of  the 
canal  is  distended  with  a  concretion  1  X  0.6  cm.  Beyond  this  the  mucosa 
is  completely  necrotic.  Histological  examination  shows  complete  necrosis  of 
the  mucous  membrane  and  purulent  inflammation  of  all  the  tissues,  iuA-oh- 
ing  the  portion  of  the  appendix  distal  to  the  part  containing  the  concretion. 
The  mucosa  of  the  latter  area  is  degenerated,  but  the  other  layers,  apart 
from  being  thinned  out,  are  not  affected.  There  is  no  appearance  of  typhoid 
lesions. 

AHCEBIC  DYSENTERY. 

The  Amceba  coli  was  discovered  in  the  stools  of  infants  and  cholera  patients 
by  Sambl  and  Cunningham,  but  Losch  first  accuratel)^  described  the  disease 
in  1875.  In  America  the  Amoeba  was  first  found  by  Osler,  in  1S90.  This 
organism  belongs  to  the  class  Rhizopoda  of  the  Protozoa.  It  is  an  actiA'ely 
amoeboid,  unicellular  organism,  and  varies  in  size  between  8  and  37  microns, 
averaging  20  microns.  It  consists  of  an  inner  granular  portion,  the  endosarc; 
and  an  outer  hyahne  layer,  the  ectosarc.  The  nucleus,  about  16  microns,  is 
situated  near  the  margin  of  the  endosarc  and  in  stained  specimens  a  nucleolus 
is  seen.  There  are  often  several  vacuoles,  and  frequently  foreign  elements, 
especially  red  blood  corpuscles,  in  the  endosarc. 
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An  admirable  description  of  the  lesions  produced  in  the  infected  tissues 
is  given  by  L.  Rogers,  of  the  Indian  Medical  service.  These,  at  first,  are  small, 
pin-point  elevations,  reddish,  with  a  yellowish  centre.  The  earliest  forms 
usually  found  are  circular  or  oval  ulcers,  ranging  from  the  size  of  a  pea  to  an 
inch  in  length,  the  long  axis  of  the  ulcer  running  at  right  angles  to  the  axis  of 
the  bowel.    They  appear  as  raised  patches  with  well-defined  thickened  margins. 


Fig.  217. — Amcebic  Dysentery. 
The  appendix  bent  at  an  acute  angle  and  held  in  this  position  by  firm  adhesions.    Almost  complete  obstruc- 
tion of  the  canal  at  the  angle,  and  the  distal  portion  distended  with  yellowish  gelatinous  material.  (Autopsy 
No.  2165.) 

often  surrounded  by  a  zone  of  congestion.  The  crater  of  the  ulcer  is  filled 
with  a  characteristic,  yellow,  gelatinous  material.  A  striking  feature  of  the 
disease  at  this  period  is  the  healthiness  of  the  bowel  immediately  beyond  the 
ulcerated  area.  Later  the  ulcers  lose  their  round  or  oval  form  and  appear 
as  long  irregular  ulcers,  extending  along  the  folds  of  mucosa,  or  as  greatl}^  thick- 
23 
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ened  raised  patches  with  Hght  j'ellow  or  tawn}^  ragged  sloughs.  Occasionally 
black  sloughs  form.  In  very  chronic  cases  there  may  be  some  thickening  of 
the  bowel  wall.  Resolution  proceeds  by  the  gradual  disappearance  of  the 
gelatinous  material,  the  base  of  the  ulcer  becomes  depressed  and  contracted, 
causing  a  puckering  of  the  still  thickened  margin,  the  defect  is  filled  in  by  granu- 
lations, and  finally  a  patch  of  scar  tissue  remains,  which  in  many  cases  is  pig- 
mented. On  microscopic  examination  there  is  found  to  be  a  notable  absence 
of  the  products  of  purulent  inflammation.  According  to  Fi'tcher,  polymorpho- 
nuclear leucocytes  are  seldom  found  and  never  constitute  purulent  collections. 
The  most  striking  feature  is  the  enormous  thickening  of  the  submucous  coat, 
while,  on  the  other  hand,  the  mucous  layer  is  but  little  altered.  There  is,  first, 
an  infiltration  of  the  submucosa,  with  yellow  gelatinous  material;  a  portion 
of  the  overlying  mucosa  then  disappears,  probably  by  a  process  of  anemic  necro- 
sis. The  gelatinous  material  then  forms  the  floor  of  the  ulcer,  the  infiltration 
of  the  submucosa,  however,  extending  considerably  beyond  the  superficial 
denudation. 

The  lesions  are  most  marked  in  the  upper  part  of  the  large  intestine,  and  when 
the  disease  is  slight  the  ulcers  are  usually  limited  to  the  cecum  and  ascending 
colon.  The  vermiform  appendix  is  often  severel}'  affected; 
just  as  in  typhoid  fever,  perforation  of  the  ulcer  may  occur.  In  a  case  illustrated 
in  Rogers' article,  perforation  of  the  appendix  caused  fatal  peritonitis.  In  one 
case,  recently  observed  at  autopsy  in  the  Johns  Hopkins  Hospital  (Fig.  217), 
the  tip  of  the  appendix  was  distended  with  the  characteristic  j-ellow,  gelatinous 
exudate,  and  the  mucosa  of  this  part  presented  extensive  areas  of  necrosis. 
The  proximal  half  was  but  little  altered.  Histological  examination  of  the  dis- 
tended portion  showed  a  general  hyperemia  of  the  mucosa  and  a  considerable 
infiltration  of  round  cells.  A  few  polymorpho-nuclear  cells  were  seen  in  places. 
At  one  point  there  was  complete  necrosis  of  the  mucosa,  slightly  invoMng 
the  submucosa.  The  submucosa  was  infiltrated  with  abundant  round  cells 
and  a  few  polymorpho-nuclear  leucocytes.  The  muscular  coats  were  only 
slightly  infiltrated,  but  in  the  peritoneum  and  mesentery  the  infiltration  was 
marked.  Amoeba  are  found  in  the  exudate  at  the  margin  of  the  ulcer,  and  at 
one  point  in  a  distended  lymph  space.  A  second  case  presented  similar  lesions 
in  the  appendix,  chiefly  involving  the  proximal  half. 
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CHAPTER  XVI. 
ETIOLOGY. 

PREDISPOSING  CAUSES.     EXCITING  CAUSES.     FINAL  CAUSES. 

The  various  factors  uniting  to  call  forth  an  attack  of  appendicitis  may  be 
considered  under  three  headings :  Predisposing,  exciting,  and 
final  or  essential. 

PREDISPOSING  CAUSES. 

Predisposing  causes  may  be  local  or  general.  Among  the  most  important 
are  the  normal  anatomic  and  physiologic  conditions.  The  appendix  consists 
of  a  blind  sac  of  relatively  great  length  and  small  calibre,  possessing  a  narrow 
orifice;  it  resembles  the  tonsil  in  its  abundant  lymphoid  tissue,  and,  like  the 
latter,  borders  upon  a  cavit}'  particularl}'  rich  in  bacteria.  The  mechanical 
conditions  are,  therefore,  such  as  favor  the  stagnation  of  ingesta  and  an  in- 
crease in  the  virulence  of  the  contained  micro-organisms,  Avhile  the  presence 
of  so  many  follicles  affords  a  convenient  portal  of  entry  for  bacteria.  It  is 
well  known  that  the  lymphoid  tissues  of  the  body  are  especially  prone  to  infec- 
tive processes,  and  the  researches  of  Stohr  and  PvIBBERT  show  that  the  ade- 
noid tissue  of  mucous  meml)ranes  is  easily  accessible  to  infections  from  the  sur- 
face. The  analogies  existing  between  the  appendix  and  the  tonsils,  pointed  out  in 
1876  by  Watney,  and  later  by  Sahli,  Southerland,  Ribbert,  Beck,  Adrian, 
and  others,  will  be  referred  to  further  in  considering  the  relation  of  appendi- 
citis to  general  infectious  diseases.  Morbid  anatomic  conditions,  resulting 
from  a  previous  acute  or  chronic  inflammation,  are  of  recognized  importance 
in  the  development  of  subsequent  attacks.  Riedel  believes  that  all  acute 
attacks  are  preceded  b}'  a  chronic  inflammation.  Roux  remarks  that  the 
processional  de  Vappendicite  finds  in  the  adenoid  tissue  and  in  the  residual  cica- 
trices, parietal  or  peri-appendical,  all  the  elements  necessary  to  contract  a  new 
appendicitis  on  the  occurrence  of  any  physiologic  hyperemia,  the  result  of  indi- 
gestion, or  of  cold,  or,  perhaps,  accompanying  menstruation.  These  conditions, 
as  well  as  their  influence  in  rendering  the  appendix  susceptible  to  recurrent 
attacks  of  inflammation,  have  been  fully  descril)ed  in  Chap.  XIII. 

A  similar  locus  minoris  resistentice  is  created  when  the  normal  appendix 
becomes  adherent  to  an  adjacent  structure,  a  frequent  complication  in  pelvic 
inflammation,  tumors,  etc.  I  am  acquainted  with  several  instances  in  which 
an  inflammatory  process  was  apparently  promoted  by  the  attachment  of  the 
appendix  to  the  site  of  a  previous  operation.    (See  Chap.  XXIX.)  The 
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influence  of  the  floating  riglit  kidney  as  an  etiologic  factor  in  the  develop- 
ment of  appendicitis  has  been  chiefly  upheld  by  Edebohls,  who  woukl  ascribe 
to  it  an  important  role  in  the  etiology  of  the  disease.  He  believes  that  the 
kidney  acts  as  an  exciting  cause  indirectly  through  distm'bance  of  the  circu- 
lation, owing  to  compression  of  the  superior  mesenteric  vessels  between  the  head 
of  the  pancreas  and  the  spines  of  the  vertebriE.  C.  Beck,  on  the  other  hand, 
beheves  that  the  kidney  acts  as  a  direct  exciting  cause,  by  pressure  on  the  appen- 
dix itself.  W.  P.  Manton  states  that  in  his  experience  movable  kidney  is  the 
most  frequent  cause  of  chronic  appendicitis.  Other  writers  have  observed  the 
occasional  coexistence  of  the  two  affections,  but  do  not  consider  that  the  relation 
of  cause  and  effect  is  always  clear.  C.  P.  Noble,  in  100  operations  on  cases 
of  movable  kidney,  did  not  observe  the  association  in  more  than  six.  Out 
of  104  cases  of  movable  kidne}^  operated  upon  at  the  Johns  Hopkins  Hospital 
the  appendix  presented  evidence  of  chronic  inflammation  in  four. 

Age. — Appendicitis  is  distinctly  a  disease  of  early  life.  It  is  not  rare  in 
children  (see  Chap.  XX),  but  is  most  common  between  ten  and  thirty  3'ears  of 
age.  After  this  period  there  is  a  rapid  decrease  in  the  number  of  cases,  although 
it  is  b}^  no  means  rare  even  in  advanced  life.  Fitz  described  a  case  in  a  man 
seventy-eight  years  of  age.  An  analysis  of  the  cases  of  acute  appendicitis  operated 
upon  at  the  Johns  Hopkins  Hospital  showed  that  78  per  cent,  were  mider  thirty 
years,  about  an  equal  number  occurring  in  the  second  and  third  decades,  and 
5  per  cent,  in  the  first.  The  cases  operated  upon  for  chronic  appendicitis  for 
obvious  reasons  show  a  more  advanced  age.  Thus,  44  per  cent,  occurred  in  the 
third  decade  and  23  per  cent,  in  the  fourth,  while  only  16  per  cent,  were  under 
twenty  years.  The  well-recognized  susceptibility  of  lymphoid  tissues  to  infec- 
tions during  early  life  is  the  probable  explanation  of  the  prevalence  of  appendicitis 
at  this  period.  The  more  frequent  dietary  indiscretions  and  exposure  to  injury 
may  have  some  bearing  upon  this  point. 

Sex. — ^The  analysis  of  large  numbers  of  cases  demonstrates  the  greater  lia- 
bility of  the  male  sex  to  appendical  disease.  The  combined  statistics  of  several 
authors  give  a  percentage  of  75  in  males  and  25  in  females.  The  cases  of  the 
Munich  Hospital  reported  by  Einhorn  were  exceptional  in  presenting  a  larger 
percentage  in  women.  In  the  Surgical  Department  of  the  Johns  Hopkins  Hos- 
pital the  percentage  in  acute  appendicitis  is  as  60  in  the  male  to  40  in  the  female, 
but  it  is  to  be  noticed  at  the  same  time  that  a  number  of  cases  were 
observed  in  the  gynecological  service  (see  Chap.  XXIX).  The  striking  differ- 
ence in  the  two  sexes  is  often  erroneously  explained  b}^  the  supposed 
difference  in  the  vascular  supply  of  the  organ,  based  on  the  mistaken 
view  that  in  the  female  it  receives  a  special  branch  from  the  o^-arian  artery.  A 
really  plausible  explanation  is  found  in  the  greater  liabihty  to  exposm^e  to 
injury  and  the  greater  tendency  to  errors  in  diet  in  the  male  sex.  The  ex- 
cessive use  of  tobacco  and  the  consequent  digestive  disturbances  may  also 
account  for  some  cases.    Byron  Robinson  advances  the  theory  that  the 
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relation  of  the  appendix  to  the  psoas  muscle  may  explain  the  greater  fre- 
quency of  appendicitis  in  males.  The  psoas  in  them  is  longer,  broader,  and 
more  developed  generally,  thus  offering  a  greater  surface  for  contact  with  the 
appendix.  This  disparit}'-  is  further  increased  by  the  shape  of  the  pelvis, 
which  is  long  and  narrow. 

Nationality. — This  is  apparently  an  insignificant  factor  in  the  development 
of  the  disease.  The  great  increase  in  the  number  of  cases  reported  during  the 
past  few  j^ears  is  universal,  and  wherever  the  disease  is  carefully  observed  it  is 
recognized  as  of  common  occurrence.  The  negro  race,  however,  seems  to  be 
comparatively  exempt  from  the  affection.  In  order  to  obtain  some  information 
upon  this  point  I  wrote  to  several  surgeons  practising  in  southern  cities 
having  a  large  proportion  of  negro  inhabitants.  The  replies  were  unanimous  in 
regard  to  the  rarity  of  the  disease  in  this  race.  S.  C.  Briggs,  of  Nashville,  Tenn., 
out  of  several  hundred  operations  for  appendicitis  could  recall  only  one  upon  a 
negro.  He  stated,  however,  that  as  the  colored  race  in  the  South  have  their 
own  physicians,  they  did  not  always  come  under  the  observation  of  others; 
nevertheless  he  thought  that  the  disease  was  rare.  H.  J.  Inge,  of  Mobile,  Ala., 
out  of  149  operations  had  but  one  in  a  negro,  and  by  inquiry  among  other 
physicians  found  its  occurrence  in  the  race  to  be  equally  rare  in  their  experience. 
G.  B.  Noble,  of  Atlanta,  Ga.,  had  never  operated  upon  a  negro  for  appendicitis. 
L.  L.  Hill,  of  Montgomery,  Ala.  (in  the  "black  belt"),  with  a  colored  popu- 
lation of  9000,  coultl  collect  the  histories  of  only  four  cases  that  had  oc- 
curred among  them,  and  found  that  the  physician  who  had  been  consultant 
for  a  number  of  years  at  Booker  Washington's  school,  where  there  are  about 
fourteen  hundred  colored  students,  did  not  remember  ever  to  have  seen  a 
case  there;  at  the  Alabama  Polytechnic  Institute,  however,  twenty  miles 
distant,  where  there  are  400  boys,  there  was  an  annual  average  of  eight  cases. 
At  the  former  school  the  diet  is  simple  and  the  same  for  all,  but  at  the 
latter  the  cadets  live  at  different  boarding-houses  in  the  town.  There  are  800 
negro  prisoners  at  one  of  the  Alabama  coal-mines  and  the  phj^sician  in  charge 
states  that  appendicitis  is  unknown  among  them.  The  explanation  gWen  for  this 
relative  exemption  of  the  negro  is  that  their  diet  is  simple,  they  take  a  great  deal 
of  outdoor  exercise,  and  they  are  free  from  digestive  disturl^ances.  The  stat- 
istics of  the  Johns  Hopkins  Hospital  show  that  while  the  num])er  of  admissions  of 
colored  to  white  averages  about  1  to  4,  the  number  of  cases  operated  upon  for 
appendicitis  is  as  1  to  12. 

Hereditary  Influence. — Lennander  (Beit.  z.  JcUn.  Med.  v.  Chir.,  1S95) 
characterizes  appendicitis  as  a  famih^  disease,  and  most  physicians  of 
wide  experience  are  impressed  with  the  remarkable  frequency  of  its  oc- 
currence in  members  of  the  same  family.  Brothers  and  sisters  are 
affected  more  often  than  parent  and  child,  although  the  latter  associa- 
tion is  not  uncommon.  A.  McCosh  {Amer.  Jour.  Med.  Sci.,  May,  1897)  reports 
three  cases  in  three  successive  generations,  and  Finney  (personal  communi- 
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cation)  had  five  cases  in  one  family,  the  father,  two  sons,  and  two  daughters 
being  affected.  In  one  of  the  Johns  Hopkins  Hospital  cases  a  girl,  twelve  years 
of  age,  was  operated  on  for  acute  appendicitis  while  her  father  was  still  in  the 
ward  convalescing  after  operation,  also  performed  during  an  acute  attack.  In 
se\'eral  cases  there  was  a  history  of  one  or  more  brothers  and  sisters  similarl}- 
affected;  in  one  instance  two  brothers  of  the  patient  had  been  operated  upon 
for  appendicitis  in  the  Johns  Hopkins  Hospital — one  foui',  the  other  two  years 
previously.  A  family  predisposition  is  explicable  upon  the  ground  of  anatomic 
peculiarities  and  constitutional  predisposition.  It  is  well  knowai  that  in  some 
families  there  is  a  marked  tendency  toward  affections  of  the  lymphoid  tissues. 
As  a  rule,  the  affection  appears  in  the  various  members  of  the  family  at  differ- 
ent periods,  but  there  are  a  considerable  number  of  observations  referring  to  its 
development  in  two  or  more  at  the  same  time.  F.  W.  Sears,  of  Albany,  has 
furnished  me  with  the  following  cases : 

1.  Boy,  thirteen  years  old,  operated  on  the  morning  after  the  onset  of  the 
second  acute  attack.  The  appendix,  which  was  surrounded  by  omentum,  was 
perforated  and  there  was  considerable  pus  present. 

2.  Four  days  later  his  sister,  nine  years  old,  who  had  always  been  well,  was 
seized  with  a  sharp  attaclc  of  appendicitis  and  was  operated  on  three  days  later. 
In  this  case  the  omentum  had  formed  a  pocket  in  which  the  perforated  tip  of  the 
appendix  was  buried. 

3.  The  daughter  of  a  physician,  age  nineteen.  Second  attack  of  acute  ap- 
pendicitis. Operation  the  following  morning.  The  appendix  was  perforated  close 
to  the  cecum  and  there  was  beginning  peritonitis. 

4.  Eight  days  later  her  sister,  twent3'-one  years  old,  who  had  been  well, 
was  taken  with  an  acute  attack  and  was  operated  on  the  next  morning.  The  ap- 
pendix was  perforated,  but  the  peritoneum  ^^•as  protected  by  the  adherent  omentum. 

These  instances  of  coincident  attacks  in  members  of  the  same  famih'  sug- 
gest the  presence  of  a  general  infectious  origin,  and  will  be  referred  to  later  in 
that  connection. 

EXCITING  CAUSES. 

Disorders  of  Digestion. — ^These  have  the  most  important  influence  in  deter- 
mining an  acute  attack  of  appendicitis.  In  many  cases  there  is  a  history  of  chronic 
constipation  and  indigestion.  Sometimes  an  acute  attack  comes  on  shortly  after  a 
hearty  meal  of  unsuitable  food.  Less  frequently,  diarrhea,  sometimes  associated 
with  symptoms  of  acute  entero-colitis,  precedes  the  onset  of  the  appendical 
trouble.  In  the  cases  at  the  Johns  Hopkins  Hospital  there  was  a  history  of  con- 
stipation immediately  preceding  the  attack  in  43  per  cent.  In  50  per  cent,  the 
bowels  were  regular,  but  in  many  of  these  cases  there  was  a  history  of  indigestion, 
and  it  must  always  be  remembered  that  the  patient's  statement  that  the  bowels 
were  regular  is  not  a  proof  that  there  was  no  constipation.  For  example,  in  a 
recent  case  of  J.  C.  Bloodgood's  the  patient  asserted  that  her  bowels  were  regu- 
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lar,  but  at  operation  the  colon  was  found  filled  with  scybalous  masses,  which  were 
also  present  in  the  cecum.  In  several  instances  the  onset  of  the  attack  was  marked 
by  more  or  less  severe  diarrhea,  but  this  symptom  was  rarely  present  earlier  and 
was  frequently  preceded  by  constipation.  Frequently,  as  mentioned  above,  the 
attack  may  be  directly  traced  to  an  undigestible  meal.  This  was  true  in  a  consid- 
erable number  of  cases;  in  some  of  which  the  attack  immediately  followed  the 
ingestion  of  unsuitable  food,  but  usually  occurred  some  hours  afterward.  A  com- 
mon history  in  the  account  of  events  immediately  preceding  the  attack,  is  that 
the  patient  had  partaken  of  an  unusually  hearty  supper  and  a  few  hours  later 
was  awakened  from  sound  sleep  by  agonizing  colicky  pain  in  the  abdomen, 
accompanied  by  vomiting. 

Menstruation. — The  intimate  relation  existing  between  the  menstrual 
periods  and  appendicitis  has  been  frequently  noted,  not  only  when  the  appendix 
is  situated  in  the  pelvis,  but  when  it  is  retrocecal.  The  probable  explanation 
lies  in  the  fact  that  the  congestion  of  the  whole  splanchnic  area  which  accom- 
panies the  lowered  blood-pressure  of  the  peripheral  circulation  during  menstru- 
ation creates  a  favorable  soil  for  the  activities  of  the  micro-organisms  contained 
in  the  appendix.  I  have  observed  this  association  in  several  instances,  in  some  of 
which  the  recurrent  appendical  attacks  invariably  occurred  at  the  menstrual 
period.    A  good  example  is  in  the  following  case : 

A  girl,  age  eighteen,  was  admitted  to  the  Gynecological  Department  of  the  Johns 
Hopkins  Hospital  with  a  history  of  five  attacks  of  acute  appendicitis  associated  with 
menstrual  periods,  the  last  three  attacks  occurring  in  consecutive  months.  While 
under  observation  in  the  ward  at  the  beginning  of  menstruation,  she  was  seized  with 
pain  in  the  right  side  a  little  above  McBurney's  point  and  extending  to  the  lumbar 
region.  There  was  marked  tenderness  and  indefinite  resistance  in  this  area.  The 
temperature  was  normal  and  there  was  no  leucocytosis.  The  pain  and  tenderness 
steadily  increased,  and  the  next  morning  the  temperature  was  100°  F.,  the  leucocy- 
tosis 7,000;  in  the  afternoon  there  was  well-marked  resistance  in  the  right  lumbar 
region,  and  the  temperature  was  100.8°  F.,  the  leucocytosis  16,000.  At  operation 
the  appendix  was  found  acutely  inflamed,  greatly  swollen,  and  embedded  in  a  mass 
of  inflammatory  exudate. 

Trauma. — Trauma  is  a  direct  factor  in  the  causation  of  some  cases  of  appen- 
dicitis, more  often  than  has  been  supposed.  Indirect  injury,  such  as  straining 
in  heavy  lifting,  is  a  more  common  cause  than  a  direct  blow.  In  one  of  gur  cases 
the  attack  followed  immediately  upon  a  long,  hard  bicycle  ride;  in  another 
the  patient  jumped  from  a  street-car  and  was  immediateh'  seized  with  abdominal 
pain  so  severe  that  he  could  not  straighten  up.  In  another,  again,  the  patient 
had  been  in  swimming  for  an  hour  when  he  was  seized  with  a  sharp,  knife-like 
pain  in  the  right  side,  which  he  attributed  to  cramp.  The  etiologic  influence 
of  injury  has  been  considered  in  detail  in  discussing  the  medico-legal  aspects 
of  appendicitis.    (See  Chap.  XXXIII.) 

Exposure  to  cold  occasionally  bears  a  direct  relation  to  the  development  of  an 
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attack  of  appendicitis.  It  resembles  in  its  action  the  physiologic  congestions 
due  to  other  causes,  and  is  most  liable  to  induce  an  acute  attack  in  an  appendix 
predisposed  to  inflammatory  disease  as  the  result  of  a  previous  attack. 

Foreign  Bodies  and  Concretions. — A  few  years  ago  the  origin  of  appen-- 
dicitis  was  frequently  attributed  to  the  influence  of  foreign  bodies,  the  seeds  of 
various  fruits  being  most  frequently  described.  Now,  however,  it  is  generally 
recognized  that  in  the  majority  of  cases  appendicitis  is  not  associated  with 
the  presence  of  foreign  bodies  or  concretions ;  that  true  foreign  bodies  are  com- 
paratively rare ;  and  that  concretions,  although  present  in  a  considerable  number 
of  cases,  probably  play  a  subsidiary  role  in  the  production  of  the  disease.  The 
frequency  of  foreign  bodies  in  the  appendix  is  indicated  by  the  statistics  of 


Fig.  218. — Subacute  Appendicitis  Associated  with  the  Presence  of  Two  Concretions. 
The  prominences  a  and  b  mark  the  site  of  the  concretions  (a'  and  b').    The  former  body  bears  a  striking 
resemblance  to  a  hazelnut,  while  a  genuine  fragment  of  nut-shell  is  embedded  in  the  latter.    (Specimen  from 
the  German  Hospital,  Philadelphia.) 

various  recent  observers.  Thus,  A.  0.  J.  Kelly,  examining  460  specimens, 
only  once  found  a  foreign  body,  which  was  a  pin;  Hawkins  found  none  in  67 
fatal  cases;  Bell,  in  about  1000  cases  found  five  foreign  bodies,  a  fish-bone, 
a  core  of  apple,  two  pins,  and  a  lumbricus;  Murphy  found  foreign  bodies  in 
3.5  per  cent. ;  while  Fitz,  writing  in  1886,  noticed  their  presence  in  12  per  cent, 
of  the  perforative  cases,  and  Matterstock,  in  1880,  also  found  them 
in  12  per  cent,  of  his  cases.  In  almost  1000  cases  of  appendicitis  in  the  Jolins 
Hopkins  Hospital  foreign  bodies  have  been  found  in  four  cases,  a  segment  of 
tape-worm,  a  mass  of  oxyurides  in  two,  and  a  pin.  Many  of  the  seeds  described 
in  the  older  literature  were  undoubtedly  merely  fecal  concretions,  which  frequently 
assume  the  appearance  of  a  cherry  or  date  stone  and  sometimes  are  recognized 
only  by  the  most  careful  examination.    The  case  shown  in  Fig.  218  is  a  good 
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example  of  the  simulation  of  a  foreign  body  by  a  concretion.  In  size  and  shape  the 
mass  exactly  corresponds  to  a  hazelnut,  and  indeed  the  drawing  was  made  under 
the  impression  that  it  was  such.  The  presence  of  a  fragment  of  nut-shell  in  the  sec- 
ond concretion,  together  with  the  fact  that  the  appendix  was  of  the  fetal  type  and 
would  readily  permit  the  entrance  of  a  comparatiA^ely  large  body,  seemed  to  con- 
firm this  view,  but  the  detection  of  extraneous  material  in  the  interior  of  the 
mass  and  its  general  structure  showed  that  it  was  merely  a  concretion.  Gall- 
stones, also,  which  formerly  were  supposed  to  enter  the  appendix  frequently, 
are  exceedingly  rare ;  but  they  are  often  so  closely  simu- 
lated by  enteroliths  that  a  chemical  analysis  is  necessary 
for  their  exclusion.  The  clinical  e^'idence  in  some  of 
these  cases  so  strongly  supports  the  gall-stone  theory  as 
to  leave  no  doubt  in  the  mind  of  the  observer.  A  case 
in  point,  observed  in  the  Surgical  Department  of  the 
Johns  Hopkins  Hospital,  is  as  follows : 


Fig.  219.  —  Appendix 
Containing  Entero- 
liths Resembling 
Gall-stones.  (Spec- 
imen from  Rogeis.) 


L.  F.,  age  twenty-four.  Admitted  with  a  typical  history 
of  stone  in  the  gall-bladder  and  in  the  common  duct,  and  of 
their  appearance  in  the  stools.  At  operation  about  100  small 
facetted  calculi  were  removed  from  the  gall-bladder.  The 
patient  was  discharged  well.  About  fourteen  months  later 
she  returned  complaining  of  sticking  pain  in  the  region  of  the 
gall-bladder,  which,  however,  was  unlike  the  former  attacks 
in  character.  This  had  been  of  a  few  days'  duration  and  was 
accompanied  with  vomiting.  Operation  revealed  a  few  ad- 
hesions about  the  gall-bladder  and  the  omentum  closely 
adherent  to  the  chronically  inflamed  appendix.  The  removed 
appendix  (Fig.  3,  Plate  III)  presented  a  stricture  1  cm.  from 
the  tip,  and  contained  soft,  tenacious  fecal  material  which 

formed  a  mould  of  the  whole  lumen.  Within  it  there  were  three  hard,  irregular 
bodies;  the  largest  one,  in  the  centre,  was  a  cube  about  1  cm.  in  diameter 
with  facetted,  slightly  hollowed  surfaces.  It  was  dark  brown  in  color,  except 
for  a  superficial  layer  of  white,  corresponding  to  the  appearance  of  the  calculi 
removed  from  the  gall-bladder  at  the  first  operation.  The  diagnosis  was  chronic 
appendicitis  due  to  the  presence  of  gall-stones.  An  analysis  of  the  facetted  stone 
made  by  L.  Mendel,  of  Harvard,  showed  that  it  was  a  typical  enterolith.  The 
nucleus  was  a  small  particle  resembling  a  raspberry  seed ;  the  remainder  consisted 
chiefly  of  calcium  phosphate  with  some  magnesium  sulphate,  traces  of  carbonate, 
some  fat,  and  amorphous  material. 


A  similar  history  was  given  by  the  patient  from  whom  the  appendix  shown  in 
Fig.  219  was  removed,  and  the  operator,  Dr.  Rogers,  naturally  made  a  diagnosis 
of  gall-stones  in  the  appendix.  In  Fig.  220  an  appendix  is  shown  which  appar- 
ently contains  a  genuine  gall-stone.    The  specimen  furnished  by  James  Bell, 
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Fig.  220. — Appendix  Containing  a  Cal 
CULTJS,  Pkobably  a  Gall-stone. 


of  Montreal,  was  removed  from  a  young  woman,  twenty-two  years  old,  on  the 

second  day  of  an  acute  attack.  There  was  a 
history  of  an  attack  of  appendicitis  of  nine 
years  before.  The  diagnosis  of  gall-stones  was 
made  from  the  appearance  of  the  body  and  from 
its  composition,  which  consisted  largely  of 
cholesterin.  In  this  case,  also,  the  appendix 
had  a  wide  orifice.  In  a  similar  case,  furnished 
by  G.  W.  Crile,  of  Cleveland,  Ohio,  the  acutely 
inflamed  appendix,  which  was  short  and  funnel- 
shaped,  contained  a  good-sized  calculus,  which 
chemical  analysis  showed  to  be  a  true  gall- 
stone. 

While,  however,  many  observations,  owing 
to  lack  of  careful  examination,  are  unreliable, 
in  some  instances  foreign  bodies  undoubtedly 
gain  access  to  the  appendix  and  directly  pro- 
voke the  inflammatory  process.  Among  the 
objects  that  have  been  found  in  the  appendix 
are  pins,  shot,  pieces  of  lead,  bones,  hairs,  bris- 
tles, various  seeds,  and  enterozoa.  The  cases 
in  the  hterature  with  especial  reference  to  the 
occurrence  of  pins  in  the  appendix  have  been  carefully  investigated  by  J.  F. 
Mitchell  (Johns  Hopkins  Hospital  Bull,  1894,  p.  35), 
who  arrives  at  the  following  conclusions:  "Foreign  bodies 
are  now  known  to  play  a  much  smaller  role  in  appendicitis 
than  that  formerlj^  accredited  to  them.  The  appendix 
would  seem  to  act  especially  as  a  trap  for  pointed  bodies 
and  for  small  heavy  objects  like  shot  or  bullets.  Con- 
spicuous among  pointed  bodies  are  pins,  which  are  the 
commonest  and  at  the  same  time  the  most  dangerous  of  all 
foreign  bodies."  Bodies  of  light  weight,  like  the  classical 
grape-seeds  and  cherry-stones,  are  exceptional.  The  ex- 
planation of  this  fact  is  that  on  account  of  their  shape  and 
weight,  pointed  and  heavy  bodies  more  readil}^  become 
engaged  in  the  appendical  orifice  and  pass  into  the  canal. 
It  is  a  curious  fact  that  pins  rarely  perforate  the  cecum  or 
small  intestine.  It  is  almost  impossible  for  the  seeds  of 
cherries,  dates,  oranges,  etc.,  to  enter  the  lumen  of  the 
appendix,  except  in  cases  where  the  fetal  t^'pe  is  pre- 
served. Small  seeds,  such  as  those  of  berries,  are  not  in- 
frequent, and  I  haA^e  repeatedl}'  demonstrated  their  presence  under  the 
microscope  (see  Fig.  221),  but  they  are  of  no  special  significance  in  the 


Fig.  221.  —  Appendix 
Containing  Two 
Small  Seeds  at 
Points  Indicated 
BY  a. 
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etiology  of  appendicitis,  as  they  merely  form  part  of  the  fecal  material 
commonty  found  in  the  appendix.  The  following  cases  of  foreign  bodies 
in  the  appendix,  collected  from  the  literatm-e  and  from  personal  communi- 
cations, bring  out  some  interesting  facts  regarding  the  frequency  of  certain 
kinds  of  bodies  and  their  pathogenicity.  My  list  includes  all  the  cases  cited 
by  Mitchell  in  his  article,  and  a  number  of  additional  cases  as  well.  I  have 
not  included  cases  in  which  the  right  iliac  abscess  containing  the  foreign  body 
was  not  demonstrated  to  be  of  appendical  origin. 

1.  Mestivier.  Jour,  de  med.  chir.  et  pharm.,  etc.,  1759,  tom.  10,  p.  441.  Man, 
age  forty-five.  Abscess.  Incision.  Autopsy:  In  the  appendix,  a  large  pin 
encrusted  and  eroded  so  that  the  least  force  would  break  it.  No  history  of  having 
swallowed  it. 

2.  KiNGDON.  A^.  E.  Quart.  Jour,  of  Med.,  1842-43,  vol.  1.  Boy,  age  seven. 
Uifficulty  in  micturition  and  repeated  passage  of  womis  from  the  urethra;  passage 
of  urine  from  anus.  Death  at  end  of  three  years  from  exhaustion.  Autopsy  :  Showed 
the  appendix  adherent  to,  and  opening  into  the  upper  part  of  the  bladder,  which 
contained  a  calculus  formed  around  a  large  pin,  that  had  obviously  escaped  from 
the  appendix.    No  history  of  having  swallowed  pin. 

3.  Broca.  f/c  Za  *Soc.  a7iai.,  1849,  torn.  24,  p.  364.  Child  dead  of  pulmonary 
tuberculosis  and  an  enormous  abscess  of  the  liver.  No  symptoms  connected  with 
the  appendix  during  life.  The  pin  had  perforated  the  adherent  portion  of  the  ap- 
pendix.   There  were  no  signs  of  peritonitis. 

4.  Parrot.  Bull.  Soc.  anat.  de  Paris,  1855,  tom.  54.  Man,  age  twenty-four. 
Right  iliac  tumor  for  twelve  years.  Spontaneous  rupture  and  fecal  fistula.  Probe 
encountered  a  hard  body  which  was  removed  and  found  to  be  an  ordinary  pin,  with 
point  free,  but  otherwise  encrusted  with  hard  fecal  matter.  Death  of  general  peri- 
tonitis. Patient  did  not  remember  swallowing  pin.  Autopsy  :  Showed  a 
fistula  leading  into  a  cavity  into  which  the  vermiform  appendix  opened. 

5.  JoFFROY.  Bull.  Soc.  anat.  de  Paris,  1869,  tom.  44,  p.  512.  Girl,  age  ten. 
Symptoms  suggested  typhoid  peritonitis.  Acute  appendicitis.  Death  in  two 
months.  Autopsy:  Circumscribed  abscess  in  right  iliac  fossa.  In  the  appendix  a 
pin  of  large  size  which  had  entered  head  first  and  penetrated  the  appendix  wall  with 
its  point.    Pin  surrounded  with  fecal  matter. 

6.  Payne.  Trans.  Path.  Soc.  London,  1870,  vol.  31,  231.  Woman,  age  thirty- 
seven.  Illness  of  three  weeks.  Headache,  abdominal  pain  and  tenderness;  tem- 
perature 104°  F.,  delirium,  death.  Autopsy:  In  the  appendix  was  a  medium-sized 
black  pin,  the  head  and  three-quarters  of  the  shaft  surrounded  by  a  fecal  concretion. 
The  bare  point  of  pin  projected  into  the  cecum.  Appendix  wall  thickened,  but  no 
signs  of  acute  inflammation.  No  general  peritonitis.  Abscesses  of  liver  and 
lungs. 

7.  Legg.  St.  Barth.  Hospital  Reports,  ljon(]iOn,lKIb,Yo\.  Girl,  age  six. 
Following  scarlet  fever,  abscess  in  the  groin  appeared,  which  opened  spontane- 
ously. Patient  well  for  a  time,  then  began  to  waste  away.  Abscess  developed 
in  epigastrium,  was  opened,  discharged  a  great  deal  of  pus,  and  healed.  Twelve 
days  later,  abdominal  distention,  vomiting,  death.     Autopsy:  Multiple  ab- 
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scesses  among  intestines.  Tlie  appendix  was  perforated  close  to  the  cecum  and  con- 
tained a  large  pin,  rusty  on  its  head  and  upper  third. 

8.  Whipham.  Trans.  Clin.  Soc.  London,  1879,  vol.  12,  p.  58.  Boy,  age  eighteen. 
Illness  began  five  months  before ;  acute  recurrence  seven  days  before  death.  Au- 
topsy: Localized  abscess  in  right  iliac  fossa ;  purulent  and  fecal  contents ; 
a  pin  l^-  inches  long  found  free  in  abscess.  The  appendix,  doubled  on  itself,  was 
perforated  on  both  sides  of  the  fold.  Appendix  adherent  to  cecum,  with  perforation 
into  it. 

9.  AsHBY.  Lancet,  London,  1879,  vol.  2,  p.  649.  Girl,  age  eight.  Four  months' 
illness;  appendicitis.  Autopsy:  Appendix  contained  a  pin  encrusted  with 
phosphates  and  with  its  point  sticking  through  appendix  wall.  Near  this  spot  was 
a  ragged  ulcer  adherent  to  surrounding  parts.  Large  abscess  of  liver.  No  history 
of  swallowing  pin. 

10.  Harley.  Diseases  of  the  Liver,  London,  1883,  p.  846.  Boy,  age  nineteen. 
Fever,  rapid  pulse,  tenderness  over  the  liver.  Death  in  nine  days.  Au- 
topsy: Large  abscess  of  the  liver.  At  the  apex  of  the  appendix  a  thick 
brass  pin  1|  inches  long,  head  somewhat  green  and  eroded,  pointing  do^^^lward,  and 
projecting  through  the  caudal  extremity  of  the  appendix. 

11.  McBuRNEY,  New  York,  1888.  (Personal  communication.)  Boy,  age  ten. 
Right  inguinal  hernia  contained  the  inflamed,  thickened  appendix,  the  bulbous  distal 
end  about  1  inch  across.  In  this  mass,  the  points  piercing  one  side  and  the  heads 
the  other,  w^ere  two  black  pins,  lying  close  together.  The  vermiform  appendix 
amputated  and  case  finished  as  one  of  hernia.  Recovery. 

12.  Baker.  Brit.  Med.  Jour.,  18S9,  p.  134:7.  Man.  Swelling  in  right  iliac  fossa 
and  symptoms  of  intestinal  obstruction.  Median  incision;  evacuation  of  fetid  pus. 
Death  six  weeks  later.  Autopsy:  Pin,  with  point  protruding  through 
the  appendix  and  head  buried  in  a  mass  of  fecal  matter. 

13.  Shoemaker.  Trans.  Coll.  Phijs.,  Philadelphia,  1892-93,  vol.  14,  p.  214, 
Man,  age  eighteen.  Illness  of  twelve  days.  Acute  appendicitis,  general  peritonitis, 
operation,  death.  A  u  t  o  p  s  y:  •  General  peritonitis,  ruptured  liver  abscess. 
Appendix  not  ruptured  but  gangrenous  and  containing  a  common  pin,  head  dcmi- 
ward. 

14.  Bell.  Canada  Med.  Rec,  Nov.,  1894.  Boy,  age  six.  Acute  appendicitis, 
following  blow  on  abdomen  two  days  before.  Operation:  on  opening  the  ap- 
pendix a  pin  was  found  lying  transversely  in  its  lumen  near  the  tip.  The  head  had 
ulcerated  through  the  wall  of  the  appendix  and  the  point  had  nearly  perforated  the 
opposite  side  at  this  point,  which  was  strengthened  by  adherent  omentum.  Re- 
covery. 

15.  WiLLARD  AND  Lloyd.  Trans.  Path.  Soc,  Philadelphia,  1894,  vol.  17,  p.  40. 
Boy,agenine.  Acute  appendicitis  for  six  days.  Operation:  incision  and  drainage 
of  abscess ;  death.  Autopsy:  general  peritonitis,  multiple  abscess  of  liver. 
The  appendix  contained  a  large  pin  with  its  head  downward  and  its  point  projecting 
through  a  perforation  near  its  base. 

16.  Park.  A^.  Y.  Med.  Rec,  1895,  vol.  47,  p.  345.  Man,  age  thirty-two. 
Indefinite  discomfort  in  right  iliac  fossa  for  five  years.  Acute  attack  for  one  week. 
Operation:  removal    of   appendix,    drainage    of    abscess.     The  appendix 
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contained  a  concretion  |  of  an  inch  long,  and  having  the  diameter  of  a  lead-pencil. 
Embedded  in  it  was  a  common  pin  with  the  point  protruding.  No  knowledge  of 
having  swallowed  the  pin.  Recovery. 

17.  McPhedren  and  Caven.  Canada  Pract.,  1895,  vol.  20,  p.  180.  Man, 
age  twenty-one.  Illness  of  about  six  months.  Pyemic  symptoms.  Au- 
topsy: multiple  liver  abscesses,  one  connecting  with  abscess  in  right  pleural  cavity 
which  communicated  with  bronchi.  Appendix  thickened  and  dilated,  contracted  in 
its  middle,  and  in  dilated  cavity  beyond  containing  a  large  common  pin,  bent  at 
an  obtuse  angle  and  with  its  tip  embedded  for  ^  of  an  inch  in  the  appendix 
wall.    Pin  largely  covered  with  calcareous  matter,  laid  down  in  a  regular  coat. 

18.  CoLMER.  Lancet,  London,  1895,  vol.  1,  p.  745.  Boy,  age  seven  and  one-half 
years.  Three  days  illness.  Constipation,  vomiting,  abdominal  pam.  Sudden  death. 
Autopsy;  recent  general  peritonitis ;  the  appendix,  thickened,  enlarged,  and  per- 
forated, contained  a  fecal  concretion  resembling  a  date-stone,  and  enclosing  a  -pin, 
whose  point  projected  through  the  perforation. 

19.  Abbe,  New  York,  1895.  {Personal  communication.)  Child,  age  five.  Oper- 
ation: the  aj^pendix  had  been  perforated  by  a  pin  which  had  ulcerated  out  and 
was  in  an  abscess  cavity  of  which  the  sloughing  appendix  was  the  centre.  The  pin 
was  considerably  encrusted  with  salts.  No  history  of  the  pin  having  been 
swallowed. 

20.  Kammerer.  Ann.  Surg.,  1895,  vol.  22,  p.  274.  Boy,  age  seven.  Illness 
of  a  week.  Tumor.  Operation:  tumor  in  the  omentum  in  which  the  distal 
half  of  the  appendix  was  firmly  embedded.  A  common  pin  had  passed  through  the 
appendix  and  escaped  through  a  perforation  in  the  tip.  The  firm  adhesions  of 
the  appendix  to  the  omentum  showed  that  this  could  not  have  been  the  first  attack. 

21.  McBuRNEY,  New  York,  1896.  (Personal  commnnication.)  Man,  age  twenty- 
nine.  Illness  of  five  days,  pain  and  tenderness  in  right  iliac  fossa.  Operation: 
incision  made  over  tumor  under  ether.  1^  ounces  of  pus  evacuated.  In  the 
abscess  cavity  was  a  large,  soft  concretion  with  an  ordinary  pin  as  nucleus.  The 
appendix  had  sloughed  off  near  its  base.  Recovery. 

22.  Syms.  Ann.  Surg.,  1896,  vol.  23,  p.  624.  Woman,  age  tAvent}^-one. 
Seven  years  before,  appendicitis  with  large  abscess  which  opened  spontaneously  and 
healed.  Repeated  similar  abscesses  for  six  years.  Finally,  a  large  abscess  was  opened 
and  drained.  Second  operation,  for  persisting  sinus,  showed  the  tip  of  the  appendix 
attached  to  fascia  under  which  was  a  cavity  to  which  the  sinus  led.  The  appendix 
contained  a  pin,  the  head  of  which  was  the  nucleus  of  a  hard,  fecal  concretion. 

23.  Roberts.  Amer.  Pract.  and  Neivs,  Louisville,  1896,  vol.  21,  p.  491 .  Boy,  age 
fifteen  months.  Illness  of  one  day.  Strangulated  right  inguinal  hernia.  Opera- 
tion: contents  of  hernia  found  to  be  the  cecum  and  appendix.  A  pin  was  in 
the  appendix  with  point  protruding  through  the  posterior  wall  and  into  the  dartos 
of  the  scrotimi.    Appendix  removed  and  cecum  returned.  Recovery. 

24.  Deaver.  Treatise  on  Appendicitis,  1896,  p.  36.  Woman,  age  thirty-three. 
Acute  appendicitis  for  one  week.  Operation:  appendix  removed.  Omentum 
adherent,  no  pus.    Appendix  contained  a  black  pin  which  had  entered  point  first. 

25.  MoRiATA.  N.  Y.  Med.  Jour.,  1896,  vol.  54,  p.  547.  Boy,  age  fourteen. 
Acute  appendicitis   following  a  kick.     Operation:    Appendix   found   to  be 
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swollen  and  perforated.  An  ordinary  pin  was  found  in  tlie  appendix,  with  its  head 
pointing  downward  and  its  point  caught  in  the  side  of  the  organ.  Death  three 
weeks  later.    Boy  asserted  that  he  had  swallowed  pin  a  year  previously. 

26.  Daland.  Proc.  Path.  Soc.  Phila.,  1897.  Man,  adult.  For  some  months 
pain  in  region  of  appendix.  Acute  appendicitis  for  ten  days.  Operation: 
appendix  removed  and  abscess  evacuated.  Appendix  found  to  contain  an  ordi- 
nary pin ;  no  perforation,  but  evidence  of  chronic  inflammation  shown  by  thickened 
walls  and  adhesions.    No  history  of  having  swallowed  the  pin. 

27.  Lee.  Lancet,  London,  1897,  vol.  2,  p.  536.  Woman,  age  not  given.  Sud- 
den  seizure   with   violent   pain   in   the   abdomen.     Death   soon   after.    A  u  - 


Fig.  222. — Appendix  Perforated  by  a  Pin.    (Specimen  from  H.  D.  RoUeston.    Case  30.) 

topsy:  appendix  contained  a  pin,  the  point  of  which  had  caused  a  per- 
foration at  the  tip,  communicating  with  an  abscess  in  the  peritoneal  cavity. 

28.  OcHSNER,  Chicago,  1897.  {Personal  communication.)  Woman,  age  twenty- 
three.  For  nine  years  attacks  of  pain  in  right  iliac  region,  associated  ^^•ith  tumor 
formation  two  years  before.  Abscess  incised  and  drained.  Persistence  of  fecal  fis- 
tula. Operation:  incision  of  the  fistula.  A  pin  discovered  Avith  its  larger 
end  covered  by  a  concretion  2.5  X  1.5  cm.  in  size.  Later  operation:  incision 
through  border  of  right  rectus  exposing  the  cecum  and  the  appendix  which  opened 
directly  into  the  fistula. 

29.  Officer.  Intercol.  Med.  Jour,  of  Australia,  1898,  p.  229.  Boy  age  six. 
Ill  nine  days,  then  signs  of  general  peritonitis.  Operation:  peritoneal 
cavity    full    of    pus.     Irrigation,    drainage.     Death    in    thirty    hours.    A  u  - 
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t  o  p  s  y :  appendix  contained  an  ordinary  pin  which  had  ulcerated  through 
the  wall  and  was  lying  partly  across  the  lumen. 

30.  RoLLESTON.  Trans.  Path.  Soc.  London,  vol.  49.  (lirl,  age  seven.  Stitch 
in  right  side  for  a  year  or  two.  Five  weeks  before  death  signs  of  right-sided 
pleurisy.  Later,  operation  for  abscess  of  the  liver.  Autopsy:  appendix  adherent 
to  the  right  broad  ligament  and  surrounded  by  recent  fibrinous  peritonitis.  At  a 
point  where  firmly  adherent,  a  pin  was  found  with  its  head  inside  the  tube  lying 
transversely  to  the  long  axis  of  the  appendix.  The  shaft  and  point  after  passing 
through  the  wall  of  the  appendix  were  surrounded  by  old  adhesions.  The  whole 
of  the  pin  was  irregularly  encrusted  with  calcareous  matter.  Abscesses  of  liver 
(See  Fig.  222.) 


Fig.  223. — Showing  Appendix  Adherent  to   Abdominal   Wall  Followi.ng  Discharge  of  Pin.  (June 

9,  1899,  Case  35.) 


31.  Keen.  Trans.  Amer.  Surg.  Assoc.,  1898.  Man,  age  twenty-four.  When 
seven  years  old  he  was  troubled  with  dysuria,  and  a  pin  found  in  the  ureter,  which 
he  believed  he  had  swallowed.  At  operation  a  long  appendix  was  discovered  with 
its  tip  solidly  incorporated  into  the  bladder  and  discharging  feces  into  that  organ. 

32.  Schooler,  Des  Moines,  1898.  (Personal  communication.)  Girl,  age  two; 
111  for  several  days.  LocaHzed  swelling  in  region  of  appendix.  Operation: 
incision  and  evacuation  of  pus.  A  pin  found  sticking  through  the  wall  of  the  ap- 
pendix, the  head  remaining  inside.  Appendix  removed,  wound  packed.  Recovery. 
Child  had  swallowed  a  pin  several  months  before. 

33.  Dawbarn.  Ann.  Surg.,  Oct.,  1898.  Child,  age  twenty  months.  Opera- 
ti  on:  the  appendix  found  perforated  by  a  pin.  Child's  father  asserted 
positively  that  the  child  had  swallowed  the  pin  five  weeks  previously.  Death. 

24 
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34.  Harris,  Philadelphia,  1899.  (Personal  communication.)  Woman  seen  by 
Wm.  Pepper,  Sr.,  who  made  a  diagnosis  of  peritonitis.  Autopsy:  a  pin  was 
found  sticking  through  the  end  of  the  appendix. 

35.  Mitchell.  Johns  Hopkins  Bull.,  1899,  vol.  10,  p.  35.  Girl,  age  twenty. 
Recurrent  appendicitis.  Operation:  incision  of  abscess.  Patient  stated 
that  in  the  first  attack,  twelve  years  previously,  an  abscess  had  discharged  externally 


Fig.  224. — Appendix  Perforated  by  a  Four-inch  Shawl-pin. 
The  head  of  the  pin  remains  in  the  appendix,  while  the  shaft  transfixes  the  ileum  and  the  point  is  surrounded 
by  a  small  abscess  between  the  ileum  and  cecum. 

and  a  pin  had  been  found  in  the  discharge  when  the  wound  was  dressed.  She  remem- 
bered having  swallowed  a  pin  a  short  time  before.  Second  operation  about  a  j'ear 
after  the  first:  removal  of  the  appendix,  which  was  found  adherent  to  the  abdominal 
waU.    (See  Fig.  223.) 

36.  Mitchell.  Ibid.,  p.  108.  Negro  boy,  age  seven.  Recurrent  appendicitis. 
Operation:  acute  attack ;  evacuation  of  abscess  and  removal  of  appendix. 
Pathological  anastomosis  of  tip  of  appendix  with  ileum,  through  which  a  pin  had 
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Fig.  225. — Pin  Shown  in  Fig.  224  after  Removal. 
Head  Embedded  in  Concretion. 


passed,  producing  a  perforation  in  opposite  wall  of  ileum.  (See  Figs.  224  and  225.) 
Death  in  less  than  twenty-four  hours  from 

no  discoverable  cause.  /' 

37.  Brooks,  New  York,  1899.  (Per- 
sonal communication.)  Woman,  age  fifty- 
four.  Illness  of  a  week,  with  headache 
and  general  pain,  incontinence  of  urine 
and  feces.  Death.  Autopsy:  ap- 
pendix adherent  to  the  right  ovary. 
Just  at  the  centre  of  the  appendix,  where 
there  were  dense  adhesions  to  the  psoas 
muscle,  there  was  a  small  cavity  contain- 
ing pus  and  feces.  The  abscess  com- 
municated with  the  lumen  of  the  ap- 
pendix. Lying  in  the  proximal  portion 
of  the  appendix  with  its  head  near  the 
location  of  the  abscess  was  a  common 
pin  encrusted  with  hme  salts  and  fecal 
matter. 

38.  Wetherill.  West.  Med.  and 
Surg.  Gaz.,  Denver,  Sept.,  1900.  Woman, 
dressmaker.    For  fifteen  years  she  had 

had  pain  in  right  iliac  region  with  frequent  severe  exacerbations.    Mass  palpable 

on  posterior  aspect  of  right  broad  ligament.  Oper- 
ation: the  tip  of  the  appendix  was  found  adherent 
to  the  right  broad  ligament  below  the  ovary,  the  ad- 
hesions partly  covering  the  tube  and  ovary.  An 
eroded  pin  protruded  from  the  tip. 

39.  Walsham.  Treatment  of  Appendicitis,  Lon- 
don, 1901.  Localized  abscess  drained,  but  patient 
subsequently  developed  acute  peritonitis.  Au- 
topsy: a  pin  in  the  appendix  had  perforated  the 
wall  of  the  abscess  and  set  up  general  peritonitis. 

40.  Lund,  Boston,  1901.  (Personal  communi- 
cation.) Boy,  age  twelve.  Admitted  on  sixth  day 
of  acute  appendicitis.  Operation:  the  appen- 
dix, red,  thickened,  and  edematous,  was  lying  in  a 
small  pus  cavity.  There  was  pus  in  the  pelvis  and 
a  large  pocket  of  pus  below  the  liver.  Excision  and 
drainage.  The  appendix  contained  a  pin,  lying  with 
its  head  in  the  apex  and  its  point  in  a  pocket  which 
projected  from  the  side,  looking  as  if  muscular  con- 
traction had  forced  the  pin  against  the  side  of  the 
appendix.  (See  Fig.  226.)  Stricture  at  base  of 
appendix.  Recovery. 

1902.    (Personal  communication.)    Woman,  seam- 


FiG.  226. — Appendix  Containing  a 
Common  Pin.  Removed  by 
F.  B.  Lund,  Boston.    Case  40. 


41.  Wright,  Augusta,  Ga. 
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stress.  For  a  long  time  severe  pain  in  the  region  of  the  appendix.  Plnally 
severe  attack  caused  her  to  see  a  physician.  Distinct  tumor  felt  in  the  right  iUac 
region.  Operation:  a  large  mass  of  adhesions  found,  from  which  the 
appendix  was  enucleated.  A  pin  was  found  projecting  through  the  middle  third  of 
the  appendix,  with  its  head  in  the  lumen.  The  point  of  the  pin  was  thoroughly  cov- 
ered with  adhesions,  showing  the  effort  of  nature  to  protect  the  tissues.  Recovery.* 

42.  Bell.  Montreal  Med.  Jour.  1902,  p.  765.  Young  man.  Operation  for 
sinus  persisting  after  incision  of  abscess  in  Scarpa's  triangle  communicating  with  the 
open  extremity  of  the  adherent  appendix,  which  contained  a  pin.  The  symptoms 
having  been  indefinite  and  subacute  had  not  caused  any  suspicion  of  appendicitis. 

43.  Mayo,  Rochester,  Minn.,  1903.  {Personal  communication.)  Appendicitis 
with  abscess.  The  point  of  a  two-inch  shawl-pin  with  glass  head  was  found  pro- 
jecting from  the  side  of  the  appendix,  the  head  being  buried  in  a  mass  of  inflamma- 
tory deposit.  Recovery. 

44.  Houston,  Brooklyn,  1904.  (Personal  communicatioji.)  Child,  girl.  Appen- 
dicitis with  localized  abscess.  The  appendix  was  perforated  and  transfixed  by  a  pin. 
No  recollection  of  swallowing  it. 

45.  Sears,  Syracuse,  1904.  {Personal  communication.)  Child,  tAventy  months 
old  (case  of  F.  W.  Zimmer,  Rochester).    Pin  in  appendix,  diagnosed  by  X-ray. 

46.  MuDD,  St.  Louis,  1904.  {Personal  communication.)  Male,  tweiity-eight 
years.    Perforative  appendicitis  with  localized  abscess.    A  pin  lying  in  the  appendix. 


Of  the  heavy  bodies  which  gain  access  to  the  appendix,  the  most  common  by 
far  are  shot  or  bullets.  The  earliest  mention  of  these  is  by  Hevin  {Mem.  de 
VAcad.  royale  de  chir.,  1743,  torn.  1,  p.  460) :  "A  great  quantity  of  shot  are  some- 
times noticed  collected  in  the  intestines,  especially  in  the  cecum  and  appendix, 
without  having  caused  the  slightest  inconvenience. " 


1.  Clark,  Youngstown.  {Personal  communication.)  Boy,  age  eight.  Died  of 
fulminating  appendicitis.  Autopsy:  vermiform  appendix 
contained  a  large,  hard  concretion  with  two  bird-shot  eccen- 
trically placed.    Shot  showed  marks  of  discharge. 

2.  Holmes.  New  Engl.  Quart.  Jour,  of  Med.  and  Surg., 
Boston,  1882-83,  vol.  1,  p.  257.  Old  man  dead  of  pneumo- 
thorax ;  122  robin  shot  in  vermiform  appendix.  No  symptoms 
referable  to  the  appendix. 

3.  Ransohoff,  Cincinnati.  {Personal  communication.) 
Young  man.  Recurrent  appendicitis.  Operation:  re- 
moval of  bullet  surrounded  by  concretion.    (See  Fig.  227.) 

4.  Stone,  Omaha,  1901.    {Personal  communication.)  Mer- 


Tip  ot  bullet 


Fig.  227. — Bullet 
Forming  Nu- 
cleus OP  A 
Concretion. 
Specimen  from 
J.  Ransohoff. 
Case  3. 


*  It  would  seem  a  priori  probable  that  seamstresses  and  tailors,  whose  occupation  obliges 
them  to  use  constantly  both  pins  and  needles,  and  who  are  often  in  the  habit  of  putting  them  in 
their  mouths,  would  figure  largely  in  the  reported  cases  of  such  bodies  in  the  appendix.  This  is 
not  the  case,  however,  and  the  above  instance,  with  one  other  (No.  38),  are  the  only  ones 
which  have  come  to  my  knowledge. 
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chant,  age  thirty-five.  Acute  appendicitis.  Operation:  the  appendix  con- 
tained a  piece  of  solder,  the  point  of  which  protruded  through  a  perforation 
protected  by  omentum. 

5.  Mayo,  Rochester,  Minn.,  1903.  (Personal  conimuni- 
cation.)  Sportsman.  Chronic  appendicitis,  six  years' 
duration.  Operation:  vermiform  appendix  contained 
7  bird-shot. 

6.  Henrotin,  Chicago,  1903.  (Personal  communica- 
tion.) Ciirl,  age  eight.  For  two  years  chronic  appendi- 
citis. Operation:  appendix  showed  chronic  diffuse  in- 
flammation and  contained  bird-shot  embedded  in  concre- 
tion.   (Ing.  228.) 

7.  Beskett.  South.  Calif.  Pract.,  Nov.,  1903,  vol.  18. 
Merchant.  Chronic  appendicitis  lasting  one  year.  Vermi- 
form appendix  4^  inches  long,  distended  with  liquid  feces. 
Contained  4  bird-shot. 

8.  Warren,  Boston,  1903.  (Personal  communication.) 
Woman.     Recurrent   appendicitis.     Vermiform  appendix 

contained  fecal  accumulation  be- 
yond a  point  which  was  obstructed 
by  a  bird-shot  and  a  grape-seed. 
Recovery.    (See  Fig.  229.) 


..Shot 


Igj^.-Qrapeseefi 


Fig.  228. — A  p  p  e  n  d  i  x 
Containing  a  Bullet. 
The  presence  of  the 
bullet  (a)  has  produced 
deep  ulceration  on  the  op- 
posite side  of  the  canal  (b). 


Other  foreign  bodies  found  in 
the  appendix,  which  have  come 
to  my  knowledge,  are  as  follows : 

1.  Thurnam.  Trans.  Path.  Sac. 
Land.,    1848-1850,    vol.    1,  269. 

Man,  age  fifty-six.  Patient  had  long  worn  a  truss  for  in- 
cipient inguinal  hernia,  when  he  suddenly  developed  acute 
symptoms  of  abdominal  disease  with  abscess  formation. 
Puncture  gave  issue  to  offensive  pus  and  bubbles  of  gas; 
two  months  later  a  piece  of  bone  f  by  ^  of  an  inch  was 
discharged,  after  which  there  was  rapid  recovery.  Death 
occurred  two  months  later  from  another  disease.  Au- 
topsy: showed  the  thickened  appendix  adherent  l)y 
the  tip  to  the  abdominal  canal. 

2.  Ward.  Trans.  Path.  Sac,  Loud.,  1855,  vol.  7,  p. 
97.  Man.  Attack  of  acute  appendicitis  ending  fatally 
after  an  illness  of  several  days.  Autopsy:  purulent 
peritonitis  occasioned  by  perforation  at  the  base  of  the 
appendix  arising  from  a  small  worn-out  bristle,  apparently 
from  a  tooth-brush. 

3.  Murphy.  Jour.  Amer.  Med.  Assoc.,  Chicago,  1894,  vol.  23,  p.  302.  Woman, 
age  thirty-four.    Attack  of  acute  appendicitis.     Operation:  appendix  large, 


Fig.  229. — Appendix  Con- 
taining Shot  and  Grape- 
seed. 

The  distal  two-thirds  of 
the  canal  is  filled  with  fecal 
material  (a).  Removed  by 
J.  C.  Warren. 
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swollen,  and  tortuous;  no  perforation.  It  contained  an  enterolith  in  which  was 
embedded  a  small  spicule  of  bone,  the  whole  surrounded  by  pus.  Recovery. 

4.  AsHTON.  Med.  Bull,  Phila.,  1894,  vol.  16,  p.  85.  Woman,  age  forty- 
eight.  Had  had  abdominal  pain  for  three  years;  referred  to  uterus,  which  was 
curetted  and  cervix  amputated  without  rehef .  Operation:  exploratory' 
laparotomy,  in  which  the  appendix  was  found  adherent  to  the  brim  of  the  pelvis. 
It  was  removed  and  contained  the  fin  of  a  fish,  which  had  caused  circulatory  changes 
and  ulceration  through  pressure.    (See  Fig.  230.) 

5.  Coleman.  N.  Y.  Med.  Rec,  1895,  vol.  48,  p.  639.  Man,  age  sixty-seven. 
Death  of  nephritis  and  pneumonia.  Autopsy:  in  the  dilated  appendix  was  a 
piece  of  bone  |  of  an  inch  long  and  ^  inch  in  its  broadest  part,  blunt  end  foremost, 
and  embedded  in  mucus.  The  thickened  walls  of  the  appendix  at  the  site  of  the 
foreign  body  were  evidence  of  its  presence  for  a  long  time,  but  there  were  no  other 
signs  of  inflammation  and  no  history  of  disease  in  the  appendix. 

6.  Mayo,  Rochester,  Minn.,  1903.    (Personal  communication.)    Patient  gave  a 

history  of  chronic  appendicitis.  Op- 
eration, performed  during  an 
acute  attack:  showed  the  appendix 
containing  a  bone  resembling  the  leg 
bone  of  a  squirrel. 

7.  Gardner,  Baltimore,  1904. 
(Personal  communication.)  Woman, 
age  thirty-six.  Clinical  diagnosis  of 
pelvic  inflammation  following  a  mis- 
carriage. Operation:  the  right 
ovary  was    found  considerably  en- 

FiG.  230.— Fish-fin  in  the  Appendix.    Removed  by        larged,    SUrrOUnded    by  dense  adhe- 

sions,  and  firmly  attached  to  the  ap- 
pendix at  its  upper  surface.  The 
ovary  and  the  appendix  were  removed,  when  the  appendix  was  found  slightly 
enlarged;  it  contained  several  concretions,  and  a  sliver  of  bone. 

8.  Jay,  Baltimore,  1904.  (Personal  communication.)  Man,  age  fifty-six. 
First  attack  of  acute  appendicitis,  twenty-four  hours  in  duration.  Operation: 
on  removal  of  the  acutely  inflamed  appendix  it  was  found  to  contain  a  piece  of  bone, 
and  part  of  a  fish-fin. 

9.  GooDFELLOW,  San  Francisco,  1904.  (Personal  communication.)  Man,  age 
forty-four.  Recurrent  appendicitis.  Operation:  the  appendix  was  found 
deep  in  the  pelvis,  embedded  in  a  dense  mass  of  intestinal  adhesions.  It  contained 
a  fish-bone  about  2  cm.  long. 

10.  MuDD,  St.  Louis,  1904.  (Personal  communication.)  Woman,  with  a  history 
of  chronic  appendicitis.  Operation  :  the  appendix  was  surrounded  by  a  mass 
of  adhesions,  and  at  its  tip  there  was  an  abscess  cavity.  It  contained  a  two-inch 
nail  with  the  point  broken  off. 


Recently  considerable  attention  has  been  directed  to  the  relation  existing 
between  intestinal  parasites   and  appendicitis.    It  has  long  been 
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known  that  enterozoa  are  not  uncommon  occupants  of  the  appendix,  and  in 
numerous  cases  they  have  escaped  through  a  perforation  of  the  appendix  into 
the  peritoneal  cavity.  Their  etiologic  significance  in  the  production  of  appen- 
dicitis is  still  under  discussion.  Dupallier  (These  de  Paris)  believes  that 
intestinal  worms  cannot  perforate  walls  so  resistant,  especially  if  these 
are  intact;  at  most  they  may  enlarge  an  already  existing  perforation  by  their 
passage,  or  penetrate  one  just  ready  to  appear.  They  can,  however,  act  as 
foreign  bodies  and  determine  an  ulcerative  appendicitis.  Von  Moty  (Lancet, 
1902,  vol.  2,  p.  1211)  attempts  to  make  a  distinction  between  the 
character  of  the  lesions  excited  by  the  different  varieties  of  parasites, 
and  finds  that  1  u  m  b  r  i  c  i  seem  to  be  more  often  associated  with  gan- 
grenous appendicitis,  while  the  o  x  y  u  r  i  s  and  trichocephalus  lead 
to  chronic  inflammatory  conditions.  Reference  to  the  cases  cited  below  shows 
some  confirmation  of  the  view.  While  in  many  instances  the  association 
of  lumbrici  with  perforation  of  the  appendix  may  be  a  mere  coincidence, 
it  is  readily  seen  that  the  mechanical  influence  of  this  parasite  would  be  more 
deleterious  to  the  appendix  than  that  of  the  oxyuris  and  tape-worm, 
and  therefore  the  hability  to  perforation  and  gangrene  would  be  greater.  The 
oxyuris  is  sometimes  foimd  in  the  normal  appendix  in  large  numbers  and  may 
cause  attacks  of  severe  spasmodic  pain,  simulating  appendicitis.  These  cases 
have  been  carefully  studied  by  Arbore-Rally  (Arch,  de  med.  des  enfants, 
December,  1900)  and  by  Metchnikoff  (Jour,  des  praticiens,  March  23,  1901), 
who  have  urged  the  careful  examination  of  the  stools  for  the  worms  or  ova.  Again, 
however,  these  parasites  are  found  in  the  acutely  inflamed  appendix  and  possibly 
provoked  the  attack.  They  are  most  frequent  in  children.  Thus  Erdman,  in  29 
cases  of  acute  appendicitis  in  children,  in  four  instances  found  from  6  to  30  pin- 
worms  in  the  appendix. 

Ascaris  Lumbricoides. — 1.  Blackadder.  Edin.  Med.  and  Surg.  Jour.,  1824,  vol. 
22,  p.  18.  Man  in  apparent  good  health  was  seized  with  sudden  al^doniinal  pain  and 
died  in  less  than  four  hours.  Autopsy:  Revealed  nothing  abnormal  except 
the  appendix  markedly  increased  in  length  and  thickness  and  containing  a  large 
lumbricoid  worm,  which  had  forced  its  way  in  until  only  an  inch  of  tail  projected 
into  the  cecum.    No  other  lumbrici  were  found. 

2.  Faber.  Gaz.  med.,  1856.  (Quoted  by  Crouzet,  Thesis.)  Case  of  ascarides 
in  the  appendix,  in  which  one  worm  had  passed  through  the  wall  of  the  appendix 
and  entered  a  degenerated  ovary. 

3.  Davaine.  Traite  des  cntozoaires,  Paris,  1877.  Case  in  which  the  ulcerated 
appendix  had  perforated  and  allowed  the  escape  of  47  ascarides  into  the  peritoneum. 

4.  Becqiierel.  (Quoted  by  Davaine.)  Child.  Several  ascarides  in  the  peri- 
toneum and  two  caught  in  a  perforation  at  the  extremity  of  the  appendix. 

5.  TiRiFAHY.  Prcssc  med.,  1889,  torn.  16,  p.  89.  Suppurative  perityphlitis, 
phlegmon  of  abdominal  wall.    Incision ;  escape  of  a  lumbricus. 

6.  C.  F.  Brower,  Virginia.     (Personal  communication.)    Child,  age  twelve. 
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Mild  attack  of  appendicitis.  Operation  thirty  hours  after  onset;  removal  of  ap- 
pendix with  portion  of  adherent  omentum.  The  worm,  which  was  still  in  the  ap- 
pendix, was  divided  by  the  scissors  and  half  of  it  then  withdrawn  from  the  cecum. 
The  appendix  was  gangrenous  for  an  inch  and  a  half  of  its  distal  end,  and  at  one 
point  on  the  verge  of  perforation.    Recovery^    (See  Fig.  231.) 

7.  Natal^;.  (Cited  by  Metchnikoff.)  Abscess  in  right  inguinal  region.  On 
incision  there  was  an  escape  of  pus,  together  with  13  lumbrici  and  the  gangrenous 
appendix. 

8.  Brun.    (Ibid.)    Boy,  age  twelve.    Operation  a  froid.    After  removal  of 

the  appendix  a  small  focus  lined 
with  false  membrane  was  found, 
containing  the  remains  of  a  lum- 
bricus. 

9.  Bell.  (Loc.cit.)  Casein 
which  a  portion  of  the  appendix 
had  sloughed  off  and  a  large  lum- 
bricus  lay  in  the  locahzed  ab- 
scess. 

Oxyuris.— 1.  (J.  H.  H.,  Surg. 
No.  8150.)  Girl,  age  twelve. 
Two  days'  illness,  beginning  with 
pain  in  the  right  side,  at  first 
intermittent  and  gradually  in- 
creasing in  severity.  Consti- 
pation. Patient  lay  on  right 
side,  suffering  intense  pain,  face 
flushed,  respiration  rapid,  tongue 
dry  and  coated,  temperature  102° 
F.,  pulse  120,  leucocytes  20,000. 
The  abdomen  was  hard  as  a 
board  and  tympanitic;  tender- 
ness in  the  lower  riglit  quad- 
rant, most  marked  at  H  inches 
to  the  right  of  McBurney's  point. 
Operation:  the  peritoneal 
cavity  was  healthy;  the  appen- 
dix was  attached  by  old  adhesions  to  the  colon,  but  retrocecal.  There  was  no 
evidence  of  recent  inflammation,  but  it  was  full  of  soft  fecal  matter  and  thread 
worms. 

2.  Frazier.  Univ.  Med.  Mag.,  1900,  vol.  13,  p.  65.  Girl,  age  two.  Chronic 
appendicitis  for  four  months,  following  an  acute  attack.  Operation:  showed 
the  appendix  full  of  oxyurides.  Microscopic  examination  showed  some  infiltra- 
tion of  the  mucosa  and  the  submucosa,  but  no  evidence  of  the  preAdous  attack. 

3.  Bryant.  Meeting  of  Brooklyn  Surg.  Soc,  May,  1902.  Case  of  appendi- 
citis due  to  presence  of  pin-worm  in  the  appendix.  Removal  of  appendix.  Re- 
covery.   Presentation  of  specimen.    Pin-worm  in  situ. 


Fig.  231. 


-Appendix  Containing  a  Lumbhicus. 
C.  F.  Brower. 


Removed  by 
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4.  J.  Hutchinson,  Jr.  Lancet,  1902,  vol.  2,  p.  837.  Young  woman.  Recurrent 
appendicitis.  Operation:  the  appendix  was  found  crammed  with  living 
oxyurides;  its  walls  were  thickened,  but  not  ulcerated. 

5.  Mayo,  1903.  {Personal  communication.)  Girl.  Attacks  of  pain  in  the 
region  of  the  appendix.  Operation:  removal  of  appendix,  which  con- 
tained a  bunch  of  several  pin-worms.  Recovery. 

6.  Erdman.  N .  Y .  Med.  Jour.,  March  19,  1904.  Four  cases  of  acute  appendi- 
citis in  children,  in  which  the  appendix  contained  from  6  pin-worms  in  one  case  to 
30  in  another. 

7.  Bloodgood,  1904.  {Personal  communication.)  Oirl,  age  nine  years.  (J.  H. 
H.,  Surg.  No.  9618.)  Third  attack  of  acute  appendicitis.  Slight  tenderness  in  the 
right  iliac  fossa,  muscular  resistance,  no  definite  spasm,  leucocytes  17,000.  Opera- 
tion: no  fluid  nor  evidence  of  inflammation;  the  appendix  was  free,  and  curled 
upon  itself  beneath  the  cecum,  no  constriction  nor  evidence  of  exudate  outside  of 
the  appendix  and  its  mesentery.  Removal  of  the  appendix,  when  it  was  found  to 
contain  a  number  of  small  pin-worms.  The  organ  was  normal,  except  for  slight 
injection  of  the  mucous  membrane.  Recovery. 

8.  A.  F.  Kablukofp.  Medizinskoe  Obosrainie,  vol.  60,  No.  14.  Operation  for 
catarrhal  appendicitis.    In  the  removed  appendix  were  4  living  pin-worms. 

Other  Parasites. — ^Thei'e  are  numerous  instances  on  record  in  which  worms 
of  various  kinds  have  been  found  in  the  inflamed  appendix.  I  cite  the 
following  cases: 

RoBB.  Johns  Hopkins  Bull.,  1901,  vol.  3,  p.  23.  Woman,  age  twenty-one. 
Pain  in  back  and  side  and  menstrual  disturbance.  Operation:  left  tube 
and  ovary  adherent  to  the  uterus  and  broad  ligament;  escape  of  several  drams  of 
pus  on  separation  of  adhesions.  Right  tube  and  ovary  adherent  to  pelvic  wall  and 
appendix  adherent  to  the  upper  surface  of  right  ovary.  Four  centimetres  of  the  ap- 
pendix removed  and  the  stump  seared  with  the  Paquelin  cautery.  Both  ovaries 
and  tubes  removed.  Examination  of  the  appendix  showed  it  to  contain  a  segment 
of  tape-worm  15  X  14  mm.  in  size.  Death  in  five  days  from  streptococcus  peri- 
tonitis. 

Metchnikoff.  Jour,  des  praticiens,  March  23,  1901,  No.  12.  (iirl.  Peri- 
tonitis. Vermiform  appendix  contained  two  triehocephali,  the  anterior  part  of  one 
of  which  had  penetrated  the  depth  of  the  mucosa  and  had  there  provoked  an  inflam- 
matory reaction. 

Sholler  has  reported  a  case  of  echinococcus  of  the  appendix  associated  with 
echinococcus  of  the  liver,  and  Birch-Hirshfeld  an  instance  of  echinococcus  of  the 
appendix  alone  (Deaver). 

AiRETON  relates  a  case  of  Bilharzia  disease  in  which  the  eggs  of  the  parasite 
were  lodged  exclusively  in  the  appendix. 

Pathogenicity  of  Foreign  Bodies  and  Concretions. — The  direct  influence 
of  pointed  bodies  in  producing  inflannnation  of  the  appendix  is  evident 
in  some  of  the  cases  cited,  but  it  is  a  remarkable  fact  that  in  most  in- 
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stances,  especially  in  the  case  of  pins,  there  was  proof  that  the  foreign  body 
had  been  present  for  a  long  period  before  this  acute  process  developed,  in  many 
cases  lying  quiescent  in  the  appendix  until  encrusted  with  calcareous  material, 
and,  finally,  determining  the  site  of  a  perforation,  rather  than  inducing  the  acute 
inflammatory  attack.  In  Bell's  two  cases  the  acute  process  was  directly  trace- 
able to  trauma,  the  foreign  body,  in  one  case  a  pin,  being  merely  a  predisposing 
factor.  In  Moriata's  case  there  was  a  history  of  the  pin  having  been  swal- 
lowed a  year  previously  to  the  acute  attack,  which  was  mmiediately  induced 
by  a  kick  on  the  abdomen. 

In  a  case  described  by  Veron  (Presse  med.,  1902)  the  pin  had  been  swal- 
lowed years  before  the  first  symptoms  of  appendicitis  developed.  The  follow- 
ing case,  already  cited  in  brief,  observed  in  the  clinic  of  W.  H.  Halsted,  shows 
how^a  large  pin  can  harmlessly  travel  the  alimentary  canal,  until  finally  entrapped 
by  the  appendix,  when  it  becomes  a  dangerous  object  (see  Case  36,  p.  370) : 

A  negro  boy,  seven  years  of  age,  had  a  history  of  repeated  attacks  of  abdom- 
inal pain  referred  to  the  right  iliac  region  and  accompanied  by  vomiting.  Four 
days  before  admission  he  suffered  from  a  feeling  of  distention,  followed  by  cramps 
and  vomiting.  He  was  found  lying  upon  his  back,  with  his  knees  drawn  up;  the 
abdomen  slightly  distended,  and  the  iliac  region  protected  by  his  hands.  Abdom- 
inal rigidity  and  spasm  were  limited  to  this  region.  The  temperature  was  103.2°  F.  ; 
leucocytes  11,000.  Operation  disclosed  a  pathological  anastomosis  of  the  tip  of  the 
appendix  with  the  ileum,  through  which  a  4-inch  pin  had  passed,  producing  perfo- 
ration in  the  opposite  side  of  the  ileum,  the  head  remaining  in  the  appendix.  The 
appendix  was  removed,  both  openings  closed,  and  a  gauze  drain  put  in  place. 
Early  the  following  morning  the  child  appeared  to  be  doing  well,  when  he  suddenly 
became  unconscious  and  died  in  a  few  minutes.  Autopsy  revealed  no  definite 
cause  for  death. 

In  the  rnajority  of  instances,  however,  there  is  evidence  that  the  foreign 
body  excites  a  chronic  inflammatory  reaction  which  ultimately  results  in  an 
acute  process  or  leads  to  abscess  formation.  In  one  case  a  localized  abscess 
was  opened  and  drained,  but  death  resulted  from  general  peritonitis  consequent 
upon  the  perforation  of  the  abscess  wall  by  a  pin.  A  striking  featm-e  is  the 
frequent  association  of  abscess  of  the  liver  with  the  presence  of  a  pin  in  the 
appendix.  This  was  observed  in  8  cases.  In  these  cases,  with  one  exception, 
the  pin  had  evidently  been  contained  in  the  appendix  for  a  long  time  and  had 
excited  a  chronic  diffuse  inflammation  associated  with  a  slight  purulent  process, 
a  condition  most  favorable  to  the  production  of  liver  abscess. 

Other  sharp  objects,  such  as  pieces  of  bone  and  fish-fins,  usually  provoke 
the  inflammatory  attack  by  producing  abrasions  of  the  mucosa  and  thus  pro- 
moting the  invasion  of  infective  microbes. 

The  role  of  shot,  bullets,  and  similar  bodies  resembles  that  of  concretions, 
which  is  purely  passive  or  indirect.    Such  bodies  may  occasionally  produce 
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abrasions  of  the  mucous  membrane,  but,  as  a  rule,  they  act  indirectly  by  ob- 
structing the  lumen,  or  by  causing  pressure  anemia  of  the  appendix  wall  and 
diminishing  the  vitality  of  the  tissue.  These  influences  are  often  latent  until 
brought  into  play  by  some  accessory  factor,  usually  a  marked  physiologic  or 
traumatic  congestion.  The  experiments  of  Roger,  Beaussenat,  Adrian, 
and  others  demonstrate  that  a  smooth,  rounded,  foreign  body  in  the  healthy 
appendix  has  no  influence  in  producing  inflammatory  changes  and  is  usually  soon 
expelled.  Hevin  (Mem.  de  I'Acad.  royale  de  chir.,  1743,  tom.  1,  p.  460)  called  atten- 
tion to  the  fact  that  a  great  quantity  of  shot  is  sometimes  found  collected  in  the 
intestine,  especially  in  the  cecum  and  appendix,  without  causing  the  least  in- 
convenience. In  one  in- 
stance (p.  372,  Case  2),  122 
robin  shot  were  found  in 
the  appendix  of  an  old  man 
who  during  life  had  had  no 
symptoms  referable  to  the 
appendix.  Concretions  are 
seldom  or  never  found  in 
the  healthy  appendix,  but 
it  is  a  generally  accepted 
opinion  that  the  chronic  in- 
flammatorj^  changes  usu- 
ally present  are  the  cause 
of  the  formation  of  the  con- 
cretion and  not  the  result 
of  its  presence.  Fig.  232 
illustrates  some  of  the  dif- 
ferent kinds  of  foreign 
bodies  which  have  been 
found  in  the  appendix. 

Enterozoa  have  a  two- 
fold influence  in  the  causa- 
tion of  appendicitis:  a  passive  role,  as  in  the  case  of  enteroliths,  and  a 
direct  effect  by  injuring  the  mucosa.  The  general  view,  as  stated  above, 
is  that  the  parasite  does  not  produce  a  perforation  of  the  appendix,  but 
merely  profits  by  the  rupture  which  results  from  a  preformed  ulcer.  While, 
however,  it  is  not  probable  that  the  parasites  can  penetrate  the  normal 
intestinal  wall,  it  must  not  be  forgotten,  as  emphasized  by  Metchnikoff, 
that  they  can  produce  erosions  of  the  mucosa  and  inoculate  it  with  the 
microbes  with  which  they  are  covered.  Metchnikoff  cites  a  case  of 
Girard's,  who  found  two  t  r  i  c  h  o  c  e  p  h  a  1  i  in  the  appendix,  the  ante- 
rior part  of  one  being  buried  in  the  depth  of  the  mucosa. 

A  point  of  special  interest  is  that  the  lesions  found  in  the  appendix  often  ap- 


FiG.  232. — Foreign  Bodies  and  Concretions  in  the  Appendix. 

a  is  a  fecal  concretion  simulating  a  date-stone;  b,  a  calculus  re- 
sembling a  gall-stone;  c,  a  calculus  with  a  smooth  surface  beset  with 
little  projections  which  corresponded  with  crypts  of  Lieberkiihn ;  d  and 
e,  shot.  In  the  magnified  pictures,  d'  and  e',  the  marks  of  discharge 
are  plainly  shown,    f ,  concretion  formed  around  a  staple. 
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pear  to  be  quite  inadequate  to  explain  the  severity  of  the  symptoms,  e.  g.,  violent 
pain,  high  temperature,  rapid  pulse,  and  distention,  all  of  which  ma}-  be 
produced  by  living  parasites,  while  the  appendix  is  almost  normal  in  appearance. 

FINAL  CAUSES. 

The  immediate  cause  of  appendicitis  is  always  microbic  infection.  The  normal 
appendix  contains  in  its  canal  the  infective  agents,  which,  innocuous  in  the 
healthy  bowel,  only  wait  the  appearance  of  circumstances  favorable  to  the  exer- 
cise of  their  activities.  The  experiments  of  Roger  (Les  Maladies  Infectieuses), 
of  Klecki  (Ann.  de  VInstit.  Pasteur,  1899),  and  others  have  shown  that  it 
is  not  necessary  to  introduce  virulent  bacteria  into  the  appendix  to  pro- 
duce an  inflammation.  The  aseptic  ligature  of  the  bowel,  forming  a  closed 
tube,  and  the  consequent  stagnation  of  the  contents,  increase  the  virulence 
of  the  contained  micro-organisms,  and  when  to  this  is  added  a  slightly  dimin- 
ished resistance  of  the  tissues,  all  the  conditions  necessary  for  an  inflamma- 
tory outbreak  are  at  hand.  As  already  explained,  a  virtual  vas  clos  is  produced 
in  the  appendix  under  various  circumstances.  Moreover,  it  has  been  demonstrated 
by  experiments  that  micro-organisms  which  are  incapable  of  affecting  healthy 
tissue  easily  invade  tissue  slightly  altered  by  traumatism.  But  there  are  also 
cases  in  which  there  is  no  evidence  of  obstruction  nor  of  injmy.  The  experi- 
ments of  Chastanet  {These  de  Paris,  1897)  showed  that  appendicitis  could  be 
produced  in  the  rabbit  by  making  it  swallow  bacterial  cultures.  The  appen- 
dix is  affected  to  the  same  extent  as  the  rest  of  the  digestive  tube,  but  with 
it,  repair  seems  less  easy.  Beaussenat  {Rev.  de  gyn.  et  de  chir.  abdom.,  1897), 
by  feeding  rabbits  with  contaminated  meat,  produced  a  severe  intestinal  ca- 
tarrh, and  also  found  in  the  appendix  swelling  of  the  follicles,  small  abscesses 
in  the  mucous  membrane,  and  injection  of  the  organ.  These  changes  were  still 
present  at  a  time  when  the  other  intestinal  lesions  had  healed.  He  concludes  from 
this  that  the  vermiform  appendix  has  a  very  slight  tendency  to  a  restitutio  ad 
integrimn.  Reclus  {Setn.  med.,  1897,  p.  237)  believes  that  a  propagated 
infection  from  the  cecum  is  answerable  for  a  certain  number  of  cases  of 
appendicitis,  explaining  the  sequence  of  events  by  the  theory  of  stagnation  and 
exalted  bacterial  virulence.  Whereas  in  other  portions  of  the  canal  the  conditions 
are  favorable  for  the  healing  of  the  inflammation,  in  the  appendix,  owing  to  its 
physical  peculiarities,  the  inflammation  is  rendered  more  intense.  Nicolaysen 
{Zeit.  /.  Chir.,  1903,  p.  719),  as  a  result  of  his  experiments  and  from  clinical 
observation,  comes  to  the  conclusion  that  appendicitis  is  primarily  due  to  the 
extension  of  an  infective  enteritis;  Dieulafoy  (Bull,  de  V  Academ.  de  med., 
Paris,  1904)  believes  that  in  associated  suppurative  cholecystitis  and  appendic- 
itis the  involvement  of  the  appendix  is  secondary,  and  is  due  to  descending  infec- 
tion. He  strongly  insists  upon  the  importance  of  inquiry  for  antecedent  gall- 
stones, and  of  examining  the  gall-bladder  in  every  case  of  appendicitis. 
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Appendicitis  as  a  Local  Expression  of  a  General  Infection. — ^The  fre- 
quent association  of  appendicitis  with  rheumatism  and  other  constitutional 
diseases,  and  the  apparent  occurrence  of  appendicitis  in  the  form  of  small  epi- 
demics, have  forcibly  impressed  many  recent  observers  with  the  idea  of  the  exist- 
ence of  an  etiologic  relationship  between  the  general  infections  and  inflam- 
mation of  the  appendix,  some  writers  going  to  the  extent  of  regarding  all  appen- 
dicitides  as  the  local  expression  of  a  general  infection ;  while  others,  again,  noting 
chiefly  its  association  with  influenza,  claim  that  "grip  is  the  true  cause  of  appen- 
dicitis. "  According  to  Golubof  (quoted  from  Adrian,  Mitt.  a.  d.  Grenz.  des  Med. 
u.  Chir.,  1901,  Bd.  7,  p.  407),  on  the  other  hand,  inflannnation  of  the  appendix, 
in  the  majority  of  cases,  is  an  infectious  disease  sui  generis, — an  affection  which  is 
peculiar  to  the  appendix  to  the  same  degree  as  angina  follicularis  to  the  tonsils, 
and  dysentery  to  the  colon.  Reclus  and  others,  while  recognizing  the  influence 
of  general  infections,  believe  that  appendicitis  is  not  a  disease  one  and  indivis- 
ible, but  is  produced  by  various  causes,  some  more  of  a  local,  others  more  of  a 
general  character.  In  all  cases  the  predisposing  influences  existing  in  the  appen- 
dix are  important. 

Tripier  and  Paviot  (Sem.  med.,  1899,  p.  73)  came  to  the  conclusion  that 
in  appendicitis,  as  in  the  majority  of  intestinal  lesions,  a  general  infectious 
origin  should  be  more  frequently  recognized.  The  association  may  be  more  or 
less  remote,  as  the  previous  disease  may  have  occasioned  one  or  more  attacks  of 
latent  appendicitis  before  giving  place  to  an  attack  which  manifests  itself  by  the 
characteristic  symptoms. 

The  etiologic  relation  between  appendicitis  and  rheumatism  was  a  matter  of 
frequent  comment  b}^  the  older  writers,  and  the  theses  which  appeared  on  dis- 
eases of  the  right  iliac  fossa  between  the  years  1840  and  1860  are  full  of  allu- 
sion to  the  connection  between  the  two.  The  first  suggestion  of  it  in  modern  times, 
which  has  come  to  my  notice,  is  that  of  Sir  James  Grant  (A^  Y.  Med.  Rec,  1893, 
vol.  11,  p.  609),  who  described  a  case  in  a  girl  of  twelve,  whose  illness  began  with 
pain  in  the  feet,  followed  in  two  days  by  a  typical  attack  of  appendicitis,  and  who 
four  days  later  presented  the  signs  of  acute  rheumatism  with  involvement  of  the 
shoulders  and  elbows.  Since  this  publication  numerous  similar  observations 
have  appeared,  and  seem  to  show  the  existence  of  a  definite  relation  between 
the  two  ailments.  It  is  important  to  note,  as  emphasized  by  Finney  and  Ham- 
burger [Amer.  Med.,  December  14,  1901),  that  the  articular  disease  may  pre- 
cede as  well  as  accompany  or  follow  the  appendical  inflammation.  The  association 
of  tonsillitis  and  appendicitis  has  also  been  established  by  numerous  observations. 
The  frequent  connection  of  tonsillitis  and  rheumatic  fever  is  now  generally  con- 
ceded. The  tonsillar  affection  may  precede  the  joint  affection  or  may  appear 
simultaneously  with  it.  In  explanation  of  many  cases  of  appendicitis  recent  ob- 
servers have  emphasized  the  analogies  existing  between  the  appendix  and  the 
tonsils.  These  analogies  relate  not  only  to  the  anatomic  peculiarities  of  the 
two  structures,  but  also  to  their  predisposition  to  inflammatory  affection, 
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especially  at  a  youthful  age.  In  one  of  Finney  s  three  cases  of  appendicitis 
associated  with  rheumatism  there  was  a  history  of  repeated  attacks  of  rheuma- 
tism associated  with  tonsillitis,  and  finally  of  appendicitis  associated  with 
acute  articular  rheumatism  and  tonsillitis.  In  the  surgical  clinic  of  the  Johns 
Hopkins  Hospital,  there  were  three  instances,  out  of  91  cases  of  simple 
acute  appendicitis,  in  which  tonsillitis  preceded  by  a  few  hours  the  onset 
of  the  appendical  symptoms.  The  wider  subject  of  the  relation  of  appen- 
dicitis to  the  general  infections  was  prominently  brought  forward  by  Jala- 
GUiER,  who  observed  the  association  of  appendicitis  with  joint  rheumatism 
and  later,  of  appendicitis  following  measles,  mumps,  scarlet  fever,  typhoid  fever, 
and  chicken-pox.  Animal  experimentation  has  demonstrated  that  the  lymphoid 
tissue  of  the  appendix  is  the  seat  of  predilection  for  the  localization  of  infective 
organisms  derived  from  the  general  circulation.  Adrian  succeeded  in  producing 
appendicitis  by  injecting  suspensions  of  bacteria  into  the  ear  vein  of  the  rabbit. 
In  these  experiments  microscopic  lesions  were  almost  constantly  demonstrable  in 
the  mucosa  of  the  appendix  before  either  gross  or  histologic  changes  could  be 
detected  in  other  portions  of  the  intestine. 

The  experimental  proof  of  the  susceptibility  of  the  appendix  to  become  the 
seat  of  a  localized  process  in  general  infections  makes  us  more  ready  to  accept 
the  clinical  evidence.  The  most  frequent  examples  are  found  in  the  association 
of  influenza  and  appendicitis.  In  all  large  epidemics  it  is  repeatedly  observed 
that  the  intestine  is  more  or  less  seriously  injured ;  indeed,  as  Osler  remarks, 
the  brunt  of  the  catarrhal  affection  may  fall  upon  the  gastro-intestinal  mucous 
membrane.  It  should  not,  therefore,  be  a  matter  of  surprise  if,  in  the  appendix, 
which  is  already  prepared,  a  more  severe  process  frequently  arises.  During  the 
late  epidemics  of  la  grippe  an  increase  in  the  number  of  cases  of  appendicitis 
and  a  frequent  connection  between  the  two  diseases  has  been  noticed  by  man}^ 
careful  observers.  Finney  (loc.  cit.)  observed  an  increase  in  the  frequency 
of  appendicitis  during  a  recent  epidemic  of  la  grippe  and  a  close  relation 
existing  between  the  two  ailments.  In  at  least  six  instances  the  appendical  in- 
flammation appeared  during  or  soon  after  an  attack  of  la  grippe.  Sonnen- 
BURG  considers  it  to  be  an  estabhshed  fact  that  during  an  epidemic  of  la  grippe 
inflammation  of  the  appendix  is  much  more  frequent. 

Abbe  {personal  communication)  has  seen  some  cases  of  appendicitis  occa- 
sioned by  influenza  in  which  the  affection  seemed  concentrated  in  the  appendix, 
producing  acute  inflammation,  with  follicular  ulcers  and  some  hemorrhage.  The 
swelling  of  the  regional  lymph  glands  is  characteristic. 

A  further  evidence  of  the  relation  of  the  appendicitis  to  a  general  infection  is  its 
frequent  occurrence  in  epidemic  form.  F.  Franke  mentions  three  cases  of  appen- 
dicitis in  three  brothers  at  one  time ;  the  relation  between  the  affection  and  a  then 
prevalent  epidemic  of  influenza  could  not  be  positively  estabhshed.  In  other 
instances,  although  there  was  no  direct  evidence  of  the  relation  of  the  appendical 
inflammation  to  a  specific  infectious  disease,  the  simultaneous  appearance  in  two 
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or  more  members  of  the  same  family  was  very  suggestive  of  a  general  infectious 
origin. 

Leudet  (Arch.  gen.  de  med.,  1859,  vol.  104,  pp.  137-316)  describes  cases  of 
perforative  appendicitis  accompanying  varioloid.  The  association  of  appendicitis 
with  scarlet  fever,  measles,  etc.,  has  also  been  frequently  observed.  An  interesting 
example  recently  communicated  to  me  is  as  follows :  A  boy,  eight  years  old, 
was  taken  ill  with  a  severe  attack  of  scarlet  fever  accompanied  with  abscess  of 
the  neck  glands,  and  three  weeks  later  was  operated  on  for  acute  appendicitis. 
Turk,  while  attending  this  case,  developed  an  erysipelatous  throat,  supposed 
to  be  scarlet  fever,  and  fourteen  days  later  had  an  acute  attack  of  appendicitis 
associated  with  exudate.  Blood  from  Turk  was  injected  into  a  rabbit,  and 
on  its  death,  streptococci  were  obtained  from  the  heart's  blood. 

PoLjAKOW  {Cent.  f.  Chir.,  1902,  p.  206)  observed  a  case  of  simultaneous  ap- 
pendicitis and  pneumonia  due  to  the  presence  of  the  staphylococcus.  The 
appendicitis  improved  after  six  or  seven  days,  leaving  a  finger- thick  infiltration. 
The  pneumonia  ended  by  crisis  on  the  ninth  day. 

Another  ai'gument  in  favor  of  this  origin  in  some  cases  of  appendicitis  is  the 
occurrence  of  marketl  constitutional  disturbances  preceding  the  appearance  of 
local  symptoms.  In  several  of  our  cases  one  or  two  days'  illness  characterized 
by  headache  and  general  malaise  preceded  the  onset  of  abdominal  symptoms. 
In  one  case  in  a  girl  of  fifteen,  the  illness  began  with  pain  in  the  chest  and  back, 
malaise,  and  slight  cough.  She  slept  poorly,  and  the  next  day  felt  too  ill  to  get 
up,  was  feverish  and  had  no  appetite.  Later  in  the  day  pain  l^egan  in  the  right 
iliac  fossa  and  a  typical  case  of  appendicitis  developed.  In  another  case  there 
was  pain  in  the  back  and  head;  and  in  still  another,  backache  was  present  for 
one  or  two  days  before  the  onset  of  local  symptoms. 

These  clinical  observations  and  the  a  priori  evidence  derived  from  animal 
experimentation  do  not,  however,  warrant  any  positive  deduction  regarding  the 
existence  of  a  causal  relationship  between  the  general  infection  and  inflammation 
of  the  appendix,  and  in  the  absence  of  bacteriological  demonstration  such  deduc- 
tions are  open  to  criticism.  In  frequent  instances  the  pneumococcus 
has  been  stated  to  be  the  peccant  microbe,  but  so  far  as  I  can  find,  these  obser- 
vations all  lack  the  demonstration  of  the  capsule,  and  in  the  absence  of  this  it 
is  well  known  how  easily  this  organism  is  confused  with  the  streptococcus. 
Adrian  claims  to  have  demonstrated  the  influenza  bacillus  in  a 
peri-appendical  abscess  following  an  attack  of  la  grippe,  but  unfortunately  no 
description  of  the  morphological  and  cultural  properties  of  the  organism  are 
given.  Further  investigation  along  these  lines  will  doubtless  reveal  the  true 
facts  of  the  case.    To  sum  up,  I  would  say  that : 

1.  A  previous  inflammation  renders  the  appendix  susceptible  to  further 
attacks. 

2.  The  most  important  cause  of  appendicitis  is  digestive  disturbances. 

3.  Acute  and  chronic  enter o-colitis  may  be  occasionally  an  exciting  cause. 
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4.  Enteroliths  and  foreign  bodies  usually  play  a  passive  role.  Pointed 
bodies  and  enterozoa  may  be  direct  exciting  causes. 

5.  The  clinical  evidence  is  in  favor  of  an  intimate  relation  between  appen- 
dicitis and  rheumatic  fever. 

6.  Animal  experimentation  and  clinical  demonstration  make  it  plain  that 
general  infection  is  frequently  the  exciting  cause  of  acute  appendicitis. 

7.  It  is  not  yet  determined  whether  the  general  infection  merely  acts  as  an  ex- 
citing factor  by  preparing  a  suitable  soil  for  the  activities  of  the  intestinal  bac- 
teria, or  whether  the  specific  micro-orgaziism  is  the  direct  cause  of  the  inflamma- 
tion of  the  appendix. 


CHAPTER  XVII. 


CLINICAL  HISTORY. 

SYMPTOMS.  COMPLICATIONS. 

Introductory. — Any  attempt  at  describing  the  symptomatology  of  appen- 
dicitis must  be  preceded  by  the  statement  that  any,  or  even  most  of  its  charac- 
teristic symptoms,  may  be  absent  in  the  beginning  of  any  given  case,  or  even 
throughout  its  entire  course ;  and  that  the  chnical  phenomena  of  the  disease  are 
not  a  rehable  criterion  of  the  pathological  changes  in  progress,  as  symptoms  of 
the  most  pronounced  character  accompanying  certain  lesions  in  one  case  may  fail 
to  appear  with  them  in  another.  S.  W.  Gay  characterizes  appendicitis  as  the  most 
treacherous  of  known  diseases,  insidious  in  its  manifestations,  uncertain  in  its 
career,  and  liable  to  sudden  changes  which,  at  any  moment,  ma}^  put  the  patient 
in  a  condition  of  extreme  peril.  It  is  a  matter  of  common  experience  to  find  a 
mild  attack  which  is  apparently  subsiding,  develop  symptoms  of  the  gravest 
significance;  while,  in  other  instances,  the  most  ominous  symptoms  are  some- 
times followed  by  a  speedy  recovery.  The  wider  the  experience  of  the  surgeon 
in  dealing  with  the  protean  forms  of  this  disease,  the  less  confidence  will  he  have 
in  formulating  any  definite  conclusions  regarding  the  interpretation  of  its  indi- 
vidual symptoms,  and  particularly  concerning  their  prognostic  value.  But, 
although  this  fact  should  always  be  borne  in  mind,  it  must  be  added  that 
with  few  exceptions  appendicitis  ought  alwa^^s  to  be  recognized,  and  we 
may  accept  with  little  reserve  the  dictum  of  Dieulafoy  that  "  no  one  should 
die  of  appendicitis."  Moreover,  the  association  of  certain  s3^mptoms  and  their 
preceding  history  produce  a  definite  clinical  picture  in  the  presence  of  which  it  is 
justifiable  to  assume  the  existence  of  certain  lesions;  and  while  it  is  rarely  safe 
to  foretell  the  future  course  of  events  from  the  symptoms  present  at  any  single 
stage  of  the  attack,  it  may  be  possible  to  express  with  some  assurance  an  opinion 
regarding  the  outcome  of  the  disease  if  immediately  arrested  by  operation. 
Thus,  in  the  majority  of  cases,  it  is  possible  to  determine  the  existence  of  acute 
or  chronic  appendicitis,  and  the  presence  or  absence  of  abscess  formation,  or  of  a 
diffuse  or  generalized  peritonitis ;  but  there  is  no  symptom-complex  from  which 
we  can  determine  the  exact  amount  of  injury  under  Avhich  the  appendix  itself 
is  laboring,  nor  recognize  whether  perforation  is  impending,  or  a  purulent  peri- 
appendicitis being  successfully  walled  in.  Allowing  for  uncertainty  due  to  these 
facts,  we  may  divide  appendicitis  for  clinical  purposes  into  two  classes — acute  and 
chronic;  and  these  may  be  more  explicitly  considered  according  to  the  presence 
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or  absence  of  suppurative  peri-appendicitis,  of  general  peritonitis,  or  of  remote 
metastatic  infections. 

SYMPTOMS  OF  ACUTE  APPENDICITIS. 

Acute  appendicitis  may  have  a  sudden  onset ;  or  it  ma}^  be 
insidious  in  character,  being  ushered  in  with  symptoms  of  moderate  severity 
which  steadil)'  grow  worse;  or  it  may  possibly  exhibit  occasional  remissions. 
In  a  number  of  cases  a  feeling  of  general  malaise  precedes  the  onset  of  the  attack. 
The  early  symptoms  may  include  pain,  tenderness,  rigidity, 
muscle  spasm,  nausea,  vomiting,  and  constitutional 
disturbance;  distention  and  t  u  m  o  r  may  also  be  present. 
The  time  at  which  these  symptoms  appear,  however,  is  variable,  and  some  of 
them  ma}^  never  occur  at  all.  The  most  constant,  most  characteristic,  and 
most  important  symptoms  of  all  are  pain  and  rigidity. 

Pain. — This  symptom  is  always  present  at  some  stage  of  the  disease,  although 
it  is  occasionally  very  evanescent.  Sometimes  suddenly,  or  sometimes  more  grad- 
ually, the  patient  is  seized  with  sharp  cramp-like  pains  in  the  abdomen.  The 
attack  of  pain  may  come  on  as  suddenly  as  if  the  patient  were  shot,  as  in  a  case  de- 
scribed by  J.  D.  Bryant,  where  a  lieutenant,  when  feeling  perfecth'  well,  was 
seized  with  a  sudden  pain  in  the  right  inguinal  region  so  severe  that  he  could  not 
move.  PoNCET  relates  a  similar  case  in  a  soldier,  who  described  the  attack  as ' '  like 
the  shot  of  a  gun. ' '  In  one  case  in  the  Johns  Hopkins  Hospital,  a  man,  aged 
twenty,  was  at  work  when  seized  with  abdominal  pain  so  sudden  and  se^'ere 
as  to  cause  him  to  fall  to  the  ground,  and  in  another  instance  the  patient  fainted 
at  the  first  attack  of  the  pain.  A  sudden  onset  with  acute  abdominal  pain,  the 
patient  being  habitually  in  good  health,  was  noticed  in  43  per  cent,  of  the  cases  ad- 
mitted to  the  Johns  Hopkins  Hospital.  Of  the  remaining  cases,  some  began  with 
slight  symptoms  gradually  increasing  in  severity,  but  in  a  considerable  nmn- 
ber  the  onset  of  acute  symptoms  was  preceded  by  two  or  three  daj's  of  lassitude 
and  headache,  or  shght  digestive  disturbance.  The  initial  pain  may  from  the 
first  be  located  in  the  right  lower  abdomen,  but  is  commonly  referred  to  some 
other  region.  In  about  one- third  of  the  cases  at  the  Johns  Hopkins  Hospital 
the  pain  began  in  the  right  iliac  fossa.  In  20  per  cent,  there  was  no  definite 
locahzation,  the  pain  radiating  through  the  whole  abdomen.  The  second 
most  frequent  location  was  in  the  umbilical  region,  and  in  somewhat  fewer  cases 
the  primary  pain  was  in  the  epigastrium.  In  one  case  the  attack  began  with  pain 
immediately  to  the  left  of  the  epigastric  region ;  again  it  was  sometimes  referred 
to  the  right  hypochondrium ;  and  in  two  or  three  instances  pain  in  the  back  was 
the  earhest  symptom.  In  one  instance  the  patient  complained  of  pain  in  the 
right  testicle  for  two  daj^s  before  it  extended  to  the  inguinal  region.  At  the  onset 
the  pain  is  paroxj^smal,  cramp-like,  and  radiating.  It  is  exceedingly  severe, 
sometimes  indeed  agonizing,  and  the  patient  may  not  be  able  to  straighten  up  or 
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stand  during  the  paroxysms.  There  may  be  complete  freedom  from  pain  in  the 
intervals,  but,  as  a  rule,  a  feeling  of  soreness  persists.  The  paroxysmal  character 
of  the  pain  lasts  from  one  to  several  hours,  and  in  some  instances  continues  through- 
out the  attack ;  but  sometimes  after  the  first  onset,  there  is  a  cessation  of  this  pain 
for  several  hours,  or  even  as  much  as  a  day.  In  some  cases  the  pain,  at  first,  is 
slight  and  indefinite,  and  then  gradually  increases  in  severity.  It  nia}^  begin  as 
a  vague,  cramp-like  sensation,  or  as  a  diffuse  soreness  increasing  in  intensity,  and 
finally  settling  in  the  right  iliac  fossa.  After  a  few  hours  the  pain  almost  always 
becomes  locahzed  in  the  right  lower  abdomen,  and,  as  a  rule,  assumes  a  different 
character,  becoming  less  intense,  but  more  continuous.  Often,  however,  there 
are  still  acute  exacerbations  which  may  be  l^rought  on  by  movement,  especially 
movement  involving  the  psoas  muscle.  Hence  the  patient  lies  in  the  dorsal 
position,  and  often  with  the  legs  flexed,  in  order  to  favor  the  right  side.  Tlie 
pain  is  also  aggravated  by  the  passage  of  flatus,  by  coughing,  or  by  deep  respi- 
rations. The  site  of  this  later  pain  varies  according  to  the  position  of  the  appen- 
dix. The  greatest  suffering,  however,  is  usualh'  referred  to  the  iliac  fossa.  It  may 
be  confined  to  a  very  small  area,  or  it  may  be  dift'use,  extending  into  the  groin, 
the  lumbar  region,  or  toward  the  median  line.  In  the  case  of  an  ascending 
retrocecal  appendix,  the  pain  may  centre  in  the  right  hypochondrium,  or  in  the 
posterior  lumbar  region,  sometimes  radiating  towards  the  scapula.  In  one  case 
in  which  this  particular  localization  of  the  pain  was  noticed,  the  tip  of  the  appen- 
dix was  found  in  close  proximitj^  to  the  base  of  the  gall-bladder  and  a  few  fine 
adhesions  surrounded  the  cystic  duct.  In  a  second  case,  the  appendix  was 
surrounded  by  an  inflammatory  exudate  and  a  tag  of  omentum  was  adherent 
to  the  gall-bladder.  At  other  times  the  chief  pain  is  felt  in  the  hj'pogastric 
or  pelvic  regions,  in  which  case  the  appendix  is  usually  found  lodged  in  the 
pelvis,  or  else  an  abscess  has  formed  there. 

Bladder  and  rectal  s  m  p  t  o  m  s  are  common,  and  thoracic 
pain  is  not  infrequent.  The  latter  is  sometimes  due  to  a  true  pleuritis,  which, 
according  to  Wolbrecht  (quoted  by  Sonnenburg),  is  a  frequent  accompaniment 
of  appendicitis.  In  many  instances,  however,  it  is  a  purely  reflex  phenomenon, 
readil}^  explained  by  the  close  anatomic  connection  between  the  abdominal  wall 
and  the  pleura,  through  the  intercostal  nerves.  In  some  cases  the  pain  is  not  at  any 
time  referred  to  the  region  of  the  appendix,  but  remains  more  or  less  diffuse,  or 
is  confined  to  the  seat  of  the  initial  pain.  Gay,  in  relating  his  own  case,  states 
that  in  every  attack  the  pain  was  definitely  limited  to  the  epigastrium.  There 
is  some  discussion  as  to  whether  pain  in  appendicitis  ever  occurs  without  involve- 
ment of  the  neighboring  peritoneum,  and  whether  it  is  always  inflammatory,  or 
may  be  functional  in  origin.  The  experiments  of  Lennander  {Ioc.  cit.),  confirmed 
by  the  clinical  observations  of  Gushing,  Mitchell,  and  others,  have  demonstrated 
the  absence  of  sensory  nerves  in  the  viscera  and  visceral  peritoneum,  but  have 
shown  that  the  parietal  peritoneum  is  exceedingly  sensitive  to  pain  impressions, 
the  very  slightest  traction  causing  acute  suffering.    They  have  proved  that  the 
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appendix  may  be  lifted  up,  may  be  compressed  between  forceps,  and  maj'  even 
be  excised,  without  pain;  the  mesentery  also  may  be  ligated  without  the  knowl- 
edge of  the  patient,  if  due  care  is  observed  not  to  disturb  its  relations;  but  it 
has  been  experimentally  demonstrated  that  if  the  slightest  traction  is  brought 
to  bear  upon  the  appendix  or  mesappendix,  exquisite  pain  is  experienced. 
"When  the  ileum  and  ascending  colon  have  a  common  free  mesentery  the  dis- 
comfort and  pain  from  appendicitis  are  felt  in  the  pit  of  the  stomach,  or  in  the 
para-umbilical  region,  which  is  the  segmental  area  corresponding  to  the  point  of 
origin  of  this  portion  of  the  mesentery.  In  healthy  individuals  there  is  no  sen- 
sation during  the  process  of  digestion,  and  intestinal  tumors  may  progress  with- 
out pain  until  perforation  and  peritonitis  occur.  Strong  intestinal  peristalsis 
may  only  produce  a  sensation  of  rumbling,  but  when  the  parts  of  the  intestine 
which  have  no  mesentery,  or  those  fixed  to  the  parietes  b}^  peritoneal  reduplica- 
ation  or  adhesions,  are  over-distended,  there  will  be  tension  upon  the  nerves  in  the 
subserosa,  and  each  contraction  will  cause  colicky  pains."  The  initial  colicky 
pain  in  appendicitis  is  partly  explained  by  the  assumption  that  the  primary 
inflammatory  reaction  excites  abnormal  peristaltic  contractions,  but  is  probably 
due  to  the  distention  with  flatus  of  the  inflamed  cecal  area,  and  it  is  often  relieved 
by  the  passage  of  flatus. 

The  secondary  localization  of  the  pain  is  due  to  involvement  of  the  neighboring 
parietal  peritoneum.  The  appendix  is  adherent  to  some  point,  or  the  peri- 
toneum is  inflamed,  or  there  is  a  lymphangitis  or  lymphadenitis  caused  by  the 
infective  microbes  or  their  toxic  products.  Lennander  believes  that  possibl}' 
the  toxic  substances  from  the  diseased  appendix  may  cause  pain  by  a  direct 
chemical  action  upon  the  cerebrospinal  nerves.  This  pain  lessens  in  intensity 
after  a  few  hours,  and  in  simple  cases  usually  ceases  in  from  twenty-four  to 
forty-eight.  Occasionally,  it  is.  very  evanescent,  disappearing  in  two  or  three 
hours.  An  increase  in  the  local  infection  is  usually  marked  by  the  continuance 
of  the  pain,  which  also  becomes  more  intense.  A  sudden  sharp  pain  after  a 
temporary  subsidence  often  means  a  perforation  or  a  beginning  general  infection. 
A  sudden  lull  in  the  local  symptoms,  not  accompanied  with  a  corresponding 
improvement  in  the  general  condition  ("  accalmies  traitresses"),  is  an  ominous 
symptom,  and  usually  indicates  gangrene,  the  rupture  of  a  pus  sac,  or  an  unusu- 
ally virulent  infection.  If  the  pain  again  becomes  generalized,  a  spreading  infec- 
tion of  the  peritoneum  may  be  suspected.  General  toxemia,  on  the  other  hand, 
is  often  marked  by  the  complete  cessation  of  all  pain. 

Tenderness. — Tenderness  on  pressure  possesses  a  significance  of  such  great 
value  that  the  surgeon  hesitates  to  make  a  diagnosis  of  appendicitis  in  its  absence ; 
nevertheless  it  is  a  symptom  which  must  be  estimated  with  considerable  caution 
and  with  due  allowance  for  the  temperament  of  the  individual.  It  is  easily 
exaggerated  by  neurotic  patients,  but,  as  pointed  out  by  M.  H.  Richardson, 
exquisite  tenderness  is  not  easily  feigned,  and,  if  the  patient's  attention  is  di- 
verted, can  be  accurately  gauged.    It  is  a  particularly  important  sign,  in  that  it 
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usually  persists  after  spontaneous  pain  has  ceased,  and  is  present  so  long  as  an 
active  inflammatory  reaction  is  going  on.  A  good  example  of  this  latter  fact  is 
afforded  by  the  following  case  from  the  surgical  clinic  of  the  Johns  Hopkins  Hos- 
pital. The  patient  had  gone  to  bed  in  his  usual  health,  but  on  rising  he  was  seized 
with  colicky  pain  distributed  over  the  whole  abdomen,  accompanied  with  nausea 
and  a  shght  chill.  In  two  hours  the  pain  became  locahzed  in  the  right  iliac 
region.  At  the  end  of  seven  hours  after  the  onset  the  pain  entirely  ceased  and 
did  not  return.  When  admitted,  eleven  hours  after  the  beginning  of  the  illness, 
there  was  a  slight  elevation  of  temperature  and  pulse  and  the  abdomen,  although 
not  distended,  manifested  slight  tenderness  over  the  whole  right  lower  quadrant 
and  exquisite  tenderness  over  McBurney's  point,  associated  with  localized 
rigidity  and  muscle  spasm.  There  was  a  leucocytosis  of  34,000.  Operation 
revealed  an  acutely  inflamed  appendix,  adherent  b}^  its  tip  and  covered  with 
flakes  of  fibrin.  The  point  of  greatest  tenderness  often  corresponds  exactly  with 
McBurney's  point,  but  frequentl}^  the  most  sensitive  spot  is  a  little  above,  or 
below,  or  to  the  inner  or  outer  side  of  this  area.  It  corresponds  to  the  site  of  the 
appendix  and  is  most  marked  over  the  diseased  portion.  For  example,  PI  Pond 
(Med.  Rec,  1898),  in  the  case  of  a  boy  twelve  years  old,  found  slight  rigidity  of 
the  right  rectus  muscle,  more  marked  in  its  upper  half.  There  was  but  slight 
pain  on  deep  pressure  in  the  iliac  region,  but  in  the  posterior  and  outer  part  of 
the  abdomen  there  was  a  swelling  with  extreme  rigidity  of  the  muscles,  and  at  a 
point  2  cm.  below  the  kidney,  a  spot  which  was  "as  sore  as  a  boil. ' '  At  operation 
the  point  of  the  gangrenous  appendix  was  found  in  a  position  exactly  corre- 
sponding to  the  sensitive  spot.  Sometimes  there  is  tenderness  on  pressure  in  the 
left  side  of  the  abdomen,  but  this  is  usually  accompanied  with  more  intense 
pain  referred  to  the  region  of  the  appendix.  This  reflex  pain  is  often  an  indica- 
tion of  peritoneal  irritation.  It  is  not  unusual  to  find  that  the  pain  is  not  felt 
while  pressure  is  being  brought  to  bear  upon  the  abdomen,  but  that  on  removing 
the  hand  sharp  pain  ensues.  If  the  appendix  occupies  the  pelvic  position,  tender- 
ness is  sometimes  only  detected  upon  rectal  or  vaginal  examination.  Cuta- 
neous hyperesthesia  is  regarded  by  Blos  (Beit.  z.  klin.  Chir.,  Bd. 
32,  p.  420)  as  a  symptom  of  great  importance.  AVhere  cutaneous  hyperes- 
thesia, muscular  rigidity,  and  locahzed  or  general  pain  are  present,  periton- 
itis will  always  be  found.  It  is  sometimes  exceedingly  vivid,  making  further 
palpation  impossible. 

Rigidity. — Next  to  pain,  rigidity  is  the  most  reliable  early  sign  of  acute 
inflammation  of  the  appendix.  At  the  outset  it  is  general,  but  soon  after  the 
localization  of  the  infection  it  becomes  limited  to  the  right  side.  General 
rigidity  is  difficult  to  estimate,  for  it  is  often  voluntary,  and  is  commonly 
found  with  simple  intestinal  colic.  Unilateral  rigidity,  on  the 
other  hand,  is  readily  detected,  is  not  easily  assumed,  and  is  a  definite 
indication  of  underlying  mischief.  Still  more  conspicuous  is  r  i  g  i  d  i  t  3^ 
limited  to  a  small  area.    The  value  of  this  symptom  is  thus  tersely 
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expressed  by  Richardson:  "Rigidity  with  distinctly  localized  pain  strongly 
suggests  appendicitis,  with  fever  it  almost  proves  it,  with  tumor  it  fuUv 
establishes  the  diagnosis."  While,  however,  of  great  positive  value  and 
almost  constantly  to  be  found  during  the  first  stages  of  an  attack,  it 
sometimes  disappears  early,  and  in  the  most  serious  conditions  may  be 
entirely  wanting  or  so  slight  as  to  be  scarcely  recognizable.  This  is  particu- 
larly true  in  the  presence  of  gangrene,  where  local  tenderness  and  rigidity  may 
both  fail,  and  also  in  many  cases  of  perforative  appendicitis,  where  rigiditv 
is  so  slight  and  transient  as  to  escape  observation.  On  the  other  hand,  there 
may  be  pronounced  locaUzed  rigidity  in  the  presence  of  very  mild  inflammatory 
processes.  The  muscular  tension  is  sometimes  so  pronounced  as  completely 
to  mask  a  tumor  mass  beneath.  As  a  rule,  the  tension  diminishes  as  the  active 
inflammatory  process  subsides  and  the  abdomen  becomes  soft.  If  a  mass  is 
present,  its  outlines  are  then  clearly  perceptible.  Increasing  severit}^  of  the 
local  infection,  or  the  beginning  of  a  diffuse  peritonitis  are  marked  hy  the  return 
and  increase  of  the  muscular  tension,  and  in  extensive  peritonitis  the  abdomen 
usually  becomes  uniformly  distended,  rigid,  and  motionless.  In  some  cases, 
however,  the  abdomen  is  soft  and  natural  in  appearance,  even  in  the  presence 
of  generalized  peritonitis. 

Muscle  Spasm. — ^This  symptom  is  less  constant  than  rigidit}^,  but  it  is  observed 
in  the  majority  of  cases  during  the  early  stages  of  the  attack,  and  its  presence 
is  a  certain  sign  of  an  inflammator}^  process.  It  is  a  wholly  involuntary  reaction 
on  the  part  of  the  muscle,  and  is  best  detected  by  light  palpation.  The  most 
active  muscle  spasm  is  obtained  when  the  appendix  is  in  close  relation  with 
the  abdominal  parietes,  and  when  peritoneal  infection  is  beginning.  In  early 
diffuse  peritonitis,  active  muscle  spasm  may  sometimes  be  found  all  over  the 
abdomen. 

Pain,  tenderness,  and  rigidity  are  rightly  called  the  cardinal 
symptoms  of  appendicitis,  and  they  demand  the  first  and  most  careful  consider- 
ation. There  are,  however,  other  symptoms,  of  fairly  constant  occurrence, 
which  may  have  a  positive  value.  The  most  noteworthy  of  these  are  gastro- 
intestinal disturbance,  elevation  of  temperature, 
and  altered  pulse-rate.  General  constitutional  symptoms  also  are 
often  of  great  significance ;  and,  as  pointed  out  by  Federmann  in  describing  peri- 
tonitis, the  general  impression  obtained  at  the  first  sight  of  the  patient  is  to  the 
experienced  observer  of  the  greatest  importance,  and  often  leads  to  a  diagnosis 
when  other  signs  are  doubtful. 

Vomiting. — This  is  a  more  or  less  constant  and  prominent  early  symptom 
of  acute  appendicitis.  It  may  or  may  not  be  associated  with  nausea;  less 
frequently,  nausea  occurs  alone.  There  is  often  a  single  attack  of  vomiting 
at  the  beginning  of  the  attack,  and  it  ma}^  not  recur.  More  frequently  it  begins 
some  hours  after  the  onset  of  the  pain  and  occurs  only  once,  or  is  repeated  two 
or  three  times.    It  rarely  continues  for  more  than  a  few  hours.    In  about  15  per 
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cent,  of  the  cases  admitted  to  the  Johns  Hopkins  Hospital  there  were  neither 
nausea  nor  vomiting  at  any  time  during  the  attack.  In  several  instances  vomiting 
was  directly  due  to  the  administration  of  medicine,  and  in  other  cases,  again,  it 
occurred  only  after  taking  food.  In  a  few  instances  vomiting  continued  at 
frequent  intervals  for  one  or  two  days,  but  in  favorable  cases  it  was  never  contin- 
uous. If  the  other  symptoms  subside,  vomiting  soon  ceases,  but  with  the  onset 
of  spreading  or  generalized  peritonitis  it  may  become  persistent  and  uncontrol- 
lable. At  first  the  contents  of  the  stomach  are  ejected,  and  then  bile-stained 
material.  In  unfavorable  cases  the  material  vomited  may  consist  of  dark  greenish- 
black  or  brown  material,  but  it  is  sometimes  distinctly  stercoraceous.  The  per- 
sistence of  nausea  and  vomiting  is  always  of  grave  significance,  and  an  easy 
continuous  regurgitation,  in  especial,  is,  according  to  Richardson,  a  more  unfav- 
orable symptom  than  occasional  violent  retching.  Hiccough  is  compar- 
atively rare,  but  it  is  occasionallj^  observed  in  generalized  peritonitis,  or  when  a 
large  abscess  extends  upwards  and  involves  the  diaphragm.  It  is  usually  an 
indication  of  the  involvement  of  the  peritoneal  surface  of  the  diaphragm,  and 
is  sometimes  a  prominent  and  distressing  sjanptom. 

Constipation. — Constipation  is  present  in  the  majoritj'  of  cases  of  appendi- 
citis. As  before  noted,  it  is  one  of  the  most  constant  events  preceding  the  onset 
of  the  attack,  and  it  usually  persists  until  the  acute  symptoms  are  over.  When 
the  bowels  have  previously  been  normal,  or  even  when  there  has  been  a  tendency 
to  diarrhea,  constipation  usually  occurs  with  the  appearance  of  acute  symptoms. 
In  a  considerable  number  of  cases  the  initial  violent  intestinal  contractions  cause 
a  sudden  evacuation  of  the  bowels,  and  in  a  small  numl^er,  more  or  less  severe 
diarrhea  may  continue  for  a  day  or  two,  being  then  followed  by  constipation; 
in  other  instances,  diarrhea  persists  throughout  the  entire  attack.  It  is  excep- 
tional to  find  the  bowels  normal  during  the  course  of  the  whole  illness.  Consti- 
pation is  often  very  obstinate,  and  there  maj^  even  be  complete  obstruction. 
As  a  rule,  the  bowels  are  moved  after  the  first  few  days,  but  continue  more  or 
less  constipated  until  the  end  of  the  attack.  This  symptom,  unfortunately, 
is  often  aggra^'ated  b}^  the  large  doses  of  opium  so  frequently  required  for  the 
relief  of  the  first  acute  symptoms.  Symptoms  of  complete  obstruction  may  be 
due  to  intestinal  paralysis  caused  by  the  direct  invasion  of  the  intestinal  walls 
by  the  infective  microbes  or  their  toxic  products ;  or  there  may  be  true  obstruc- 
tion due  to  kinks  or  strangulation  produced  by  the  inflammator}'  exudate.  The 
characteristic  picture  of  ileus  then  develops:  constant  vomiting,  becoming 
stercoraceous,  and  absolute  constipation  without  the  passage  of  either  feces  or  gas. 
The  abdomen  usually  becomes  distended  and  acutely  tender.  With  mechanical 
obstruction  peristalsis  is  often  at  first  plainly  visible,  but  all  intestinal  movements 
cease  when  sj'mptoms  of  peritonitis  develop,  whether  the  obstruction  is  due  to 
adhesions  or  to  primary  intestinal  paresis. 

Hemorrhage. — H  ematemesis  has  been  described  by  Treves,  by 
DiEULAFoy,  and  by  Matheson  and  others,  and  is  attributed  generally  to  a 
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toxic  degeneration  of  the  gastric  mucous  membrane  with  erosion  of  small  blood- 
vessels. In  the  case  reported  by  Matheson  {Brit.  Med.  Jour.,  1901,  vol.  1, 
p.  1201)  the  hemorrhage  was  so  severe  that  collapse  and  death  occurred  within 
a  few  hours.  Hemorrhage  from  the  bowels  is  less  rare,  but  by 
no  means  frequent.  It  was  noticed  in  four  cases  out  of  almost  a  thousand 
admitted  to  the  Johns  Hopkins  Hospital.  In  one  of  these  cases  there  was  a  strong 
suspicion  of  tubercular  disease;  in  the  others  no  cause  for  the  hemorrhage  was 
discovered.  In  one  instance  the  hemorrhage,  which  was  preceded  b,y  diarrhea, 
began  four  days  before  the  patient  was  operated  on  and  continued  imtil  the 
fifth  day  after.  It  occurred  at  frequent  intervals,  and  was  alwaj's  accompanied 
by  severe  griping  pains  in  the  abdomen.  In  another  case  blood,  without  any 
fecal  matter,  was  passed  per  rectimi  for  two  or  three  days. 

Temperature. — The  temperature  varies  extremely  in  different  cases.  It 
may  be  very  high  in  the  beginning,  but  subside  as  rapidly  as  it  arose ;  or  there 
may  be  a  gradual  rise,  reaching  the  maximum  in  thirty-six  or  forty-eight  hours ; 
while  in  other  cases,  again,  the  evolution  of  the  disease  ma)^  be  almost  apyretic 
throughout,  even  when  associated  with  the  development  of  a  large  abscess, 
or  in  the  presence  of  a  hopeless  general  peritonitis.  Taken  b}^  itself,  the  temper- 
ature is  most  unreliable  and  misleading,  but  in  connection  with  other  symptoms, 
and  at  certain  stages  of  the  attack,  it  may  be  of  value  in  showing  the  progress 
of  the  infection.  In  ordinary  cases  the  temperature  is  rarely  high,  often  not 
going  above  100°  F.,  and  seldom  above  103°  F.  In  a  general  way,  when  asso- 
ciated with  other  slight  symptoms,  a  low  temperature  indicates  a  mild  inflam- 
matory process  and  a  high  temperature  a  more  serious  infection.  But  too  much 
stress  should  not  be  laid  upon  this  sign,  as  it  is  often  deceptive.  In  a  recent 
case  at  the  Johns  Hopkins  Hospital,  a  young  man  walked  into  the  hospital 
with  a  temperature  of  99.4°,  pulse  112;  he  looked  bright,  and  complained 
only  of  slight  soreness  in  the  right  side.  The  attack  had  begim  after  break- 
fast the  preceding  morning  with  pain  in  the  epigastrium,  radiating  over  the 
abdomen.  After  an  hour  or  two  the  pain  became  localized  in  the  right  iliac 
fossa,  but  subsided  at  the  end  of  three  hours  and  did  not  retm'n  until  night. 
He  vomited  once,  after  taking  castor  oil,  and  his  bowels  moved  freely.  There  was 
no  further  vomiting  and  no  nausea.  Abdominal  examination  was  negative, 
except  for  slight  rigidity  on  the  right  side  and  slight  pain  on  deep  pressure  over 
the  region  of  the  appendix.  There  was,  however,  a  leucoc}^tosis  of  26,000,  and, 
notwithstanding  the  low  temperature  and  absence  of  marked  sjanptoms, 
Finney  decided  upon  immediate  operation.  The  peritoneal  ca^dty  was  fomid 
to  contain  free  turbid  fluid  and  the  appendix  was  immensely  swollen,  distended 
with  pus,  and  apparently  on  the  point  of  rupture.  The  mucous  membrane  was 
gangrenous.    Recovery  was  uninterrupted. 

In  another  case  the  patient,  a  medical  student,  aged  twenty-five  years, 
was  awakened  with  sharp  abdominal  pain,  chiefly  to  the  left  of  the  epigastrium. 
The  pain  soon  wore  off  and  the  patient  went  to  sleep.    In  the  morning  there  was 
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diarrhea,  relieved,  liowever,  with  paregoric.  He  vomited  once  in  tlie  morning 
and  again  in  tlie  evening.  The  next  morning  he  felt  better  until  after  breakfast, 
when  there  was  a  slight  return  of  pain,  and  during  the  day  there  was  considerable 
tenderness.  In  the  evening  he  walked  to  the  hospital  for  advice.  His  tem.per- 
aturewas  then  99.2°  F.,  his  pulse  100;  there  was  considerable  tenderness  in  the 
right  iliac  fossa,  and  slight  distention.  Immediate  operation  showed  the  appen- 
dix distended,  and  covered  with  fibrin ;  there  was  a  gangrenous  patch  at  the  base, 
and  another,  6  cm.  distant,  which  was  perforated.  The  peritoneal  cavity  con- 
tained some  cloudy  fluid.  Recovery. 

In  some  instances  a  simple  catarrhal  appendicitis  is  accompanied  with  a  tem- 
perature ranging  from  103°  to  104°  F.  A  persistent  high  temperature,  or  a 
renewed  elevation  of  it  after  the  patient  has  begun  to  improve,  is  of  great  signi- 
ficance. A  temperature  continuously  high  from  the  outset  usually  indicates  a 
severe  infection,  with  local  or  metastatic  extension,  or  with  general  intoxication. 
For  example,  a  child  at  the  Johns  Hopkins  Hospital,  aged  four  years,  was  seized 
with  violent  abdominal  cramp,  lasting  some  hours,  after  a  hearty  dinner.  She 
passed  a  comfortable  night,  however,  and  in  the  morning  felt  well,  but  her  tem- 
perature was  104°  F.  and  her  pulse  160.  At  10  a.  m.  the  abdominal  pain  returned 
and  grew  steadily  worse;  the  abdomen  seemed  slightly  swollen  and  tender, 
and  the  temperature  was  105°  F.  A  diagnosis  of  entero-colitis  was  made  and  an 
oil  enema  given.  During  the  night  the  bowels  moved  three  times  and  she  vom- 
ited once.  The  next  morning  paroxysmal  pain  continued,  referred  by  the  child 
to  the  epigastric  region.  She  lay  with  her  knees  drawn  up.  The  abdomen 
was  swollen  and  tender,  especially  in  the  right  ileocecal  and  lumbar  regions ; 
the  tongue  was  dry  and  coated,  the  temperature  104°  F.,  and  the  pulse  140,  the 
leucocytes  32,000.  Operation  revealed  a  general  septic  peritonitis.  The  appen- 
dix showed  an  acute  hemorrhagic  inflammation  with  slight  necrosis  of  the  mucosa. 
Death  occurred  before  the  incision  was  closed. 

On  the  other  hand,  a  general  peritonitis  may  develop  with  practically  no 
elevation  of  temperature.  For  instance,  a  patient  was  admittetl  to  the  Johns 
Hopkins  Hospital  in  1891,  with  a  liistory  of  pain  beginning  the  preceding  morning, 
at  first  localized  in  the  right  iliac  region,  but  later  becoming  general,  and  continu- 
ing until  night,  when  it  was  relieved  by  morphine.  Nausea  was  almost  constant 
and  there  was  frequent  vomiting.  The  bowels  moved  after  an  enema.  On 
admission  there  was  moderate  tympanites  and  general  tenderness,  most  marked 
in  the  right  iUac  region.  Temperature  99°  F.,  pulse  88.  Frequent  vomiting. 
The  next  day  he  was  more  comfortable,  the  abdomen  not  so  sensitive,  the 
nausea  and  vomiting  diminished,  and  the  pulse  and  temperature  normal.  He 
passed  a  comfortable  night.  At  operation  the  following  morning  the  appendix 
showed  beginning  gangrene  and  there  was  a  general  purulent  peritonitis.  Death 
took  place  on  the  third  day. 

An  encapsulated  abscess  is  usually  accompanied  by  a  continuous  elevation 
of  temperature  with  daily  remissions,  present  from  the  outset  or  beginning  a  few 


394 


CLINICAL  HISTORY. 


days  after  the  initial  symptoms.  A  persistent  fever  without  evidence  of  a  gen- 
eral infection  is  a  fairly  certain  indication  of  the  presence  of  a  focus  of  sup- 
puration. However,  after  the  active  process  has  subsided  a  very  large  abscess 
may  exist  with  a  normal  temperature.  In  other  complications,  such  as  abscess 
of  the  liver,  septic  phlebitis,  or  pyemia,  the  temperatm-e  is  usualh-  high,  and 
sometimes  remittent  or  even  intermittent  and  of  the  characteristic  hectic  type. 

Lennander  (Beit.  z.  Idin.  Med.  u.  Chir.,  1895)  calls  attention  to  the  im- 
portance of  observing  the  variations  in  the  relation  between  the  axillary  and 
rectal  temperatures.  With  early  abscess  formation  and  in  spreading  abdom- 
inal infection  the  difference  is  sometimes  once  or  twice  greater  than  normal. 
In  veiy  ill  patients  this  difference  is  sometimes  marked,  and  may  be  due  to 
the  influence  of  a  neighboring  inflammatory  mass,  but  very  often  it  is  a  sign  of 
collapse  in  which  there  is  a  fall  of  temperature  on  the  surface  of  the  body  and  a 
rise  in  its  interior. 

Chills  are  exceptional  in  cases  of  simple  diffuse  inflammation,  but  are 
not  rare  with  more  severe  lesions.  Of  the  cases  of  acute  appendicitis  not  asso- 
ciated with  abscess  or  general  peritonitis,  admitted  to  the  Johns  Hopkins  Hos- 
pital, 15  per  cent,  gave  a  history  of  chills,  and  in  all  of  these,  with  two  exceptions, 
the  appendix  was  gangrenous,  or  perforated,  or  distended  Avith  pus.  In  the  two 
cases  showing  slight  lesions  there  were  merely  chilly  sensations,  which  in  one  were 
probably  accounted  for  by  the  presence  of  oxyurides  associated  with  high  tem- 
perature. In  three  cases  the  chill  occurred  at  the  onset  of  the  attack;  in  one 
the  patient,  who  had  gone  to  bed  well,  was  awakened  with  a  severe  chill.  ^lore 
frequently,  the  chill  occurred  several  hours  or  a  day  or  two  after  the  onset.  About 
50  per  cent,  of  the  cases  of  diffuse  or  generalized  peritonitis  were  accompanied  by 
chills,  occurring  in  some  instances  at  the  onset  of  the  appendicitis,  in  others 
with  the  beginning  of  symptoms  of  peritonitis.  A  limited  number  of  the  cases 
associated  with  circumscribed  abscess  gave  a  history  of  chills,  sometimes  occur- 
ring at  the  onset,  or  again  after  the  third  or  fourth  day.  Repeated  chills  oc- 
curring late  in  the  course  of  the  malady  generally  indicate  a  dissemination  of 
the  p}'emic  process. 

Pulse. — The  pulse  is  of  greater  importance  than  the  temperature  as  an 
indication  of  the  condition  of  the  patient,  and  as  guide  to  prognosis;  and  more 
especially  the  relation  of  the  pulse-rate  to  the  temperature.  A  very  rapid  pulse 
is  always  a  grave  symptom,  and  a  rapid  pulse  out  of  proportion  to  the  amount 
of  fever  usually  presages  a  fatal  termination.  In  the  majority  of  cases  of  acute 
appendicitis  the  pulse-rate  is  affected  early,  and  while  an  acti^'e  process  is  going 
on,  continues  slightly  accelerated,  even  with  a  normal  temperature,  but  this  is 
by  no  means  a  constant  symptom;  on  the  other  hand,  in  nervous  individuals  and 
children  the  pulse  is  quickened  even  with  simple  functional  disturbances.  As 
the  affection  becomes  localized  and  the  active  process  declines,  the  pulse  becomes 
normal.  The  development  of  a  localized  suppurative  process  is  generally  accom- 
panied by  an  accelerated  pulse-rate,  corresponding  to  the  rise  in  temperature; 
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but  when  the  abscess  is  firmly  hmited  and  absorption  diminished,  tlie  pulse  and 
temperature  are  normal.  With  a  spreading  peritonitis  and  beginning  meteorism, 
the  pulse  is  rapid,  full,  and  of  high  tension,  the  high  tension  depending,  according 
to  Lennander,  upon  the  increased  intra-abdominal  tension,  and  the  contraction 
of  the  abdominal  muscles.  As  the  infection  progresses  the  resulting  general  in- 
toxication causes  paralysis  of  the  inhibiting  centre  and  at  the  same  time  directly 
affects  the  heart's  action,  consequently  the  pulse  becomes  rapid,  weak,  and 
irregular.  The  prognosis  in  such  a  case  is  exceedingly  grave,  and  if  associated 
with  a  falling  temperature  is  practicalh^  hopeless.  A  slow  pulse  of  poor  quality 
ma}^  also  indicate  impending  dissolution.  A  good  pulse,  on  the  other  hand, 
may  exist  in  the  presence  of  a  fatal  infection,  and  by  itself  can  never  be  relied 
upon  as  a  guide  to  prognosis  or  diagnosis. 

Tumor. — A  mass  is  rarely  recognizable  in  the  early  stages  of  acute  appendicitis 
and  is  not  present  at  any  time  in  cases  of  the  mildest  type,  nor,  as  a  rule,  in  the 
most  severe  forms.  The  presence  of  a  circumscribed  swelling  is  an  indication, 
on  the  one  hand,  of  the  extension  of  the  disease  beyond  the  appendix,  and,  on 
the  other  hand,  of  a  distinct  tendency  toward  its  limitation.  The  inflamed 
appendix  itself,  apart  from  the  surrounding  exudate,  is  seldom  palpable,  and 
even  when  considerably  swollen,  the  rigidity  of  the  overl}dng  muscle  during  the 
early  acute  stages  effectually  conceals  it.  As  the  affection  subsides  and  rig- 
idity diminishes,  it  is  sometimes  possible  to  outline  the  exquisitely  tender,  dis- 
tended appendix,  but  very  frequent!}^  it  is  so  deeply  situated  that  even  when 
the  abdominal  walls  are  relaxed  under  an  anesthetic  it  is  not  easily  discovered. 
Often  when  the  appendix  is  supposed  to  ha"\'e  been  palpated,  at  operation  it  is 
found  in  a  different  and  quite  inaccessible  position,  the  mass  felt  being  probabh^ 
contracted  muscle.  In  some  instances,  however,  a  definitely  outlined  tumor  is 
detected  even  at  the  very  outset  of  the  attack.  AVith  few  exceptions  this  proves 
to  be  the  thickened  edematous  omentum  which  has  wrapped  itself  around  the 
appendix,  or  is  attached  by  a  recent  exudation  to  the  most  acutely  inflamed 
portion  of  it.  If  seen  early,  this  omental  tumor  is  more  or  less  freely  movable, 
and  appears  as  a  cylindrical  or  pear-shaped  mass  about  the  size  of  a  fist.  Later, 
it  is  apt  to  become  adherent  to  the  surrounding  structures. 

An  extensive  fibrinous  or  purulent  exudation  is  occasionally  discovered 
shortly  after  the  apparent  onset  of  the  attack,  but  in  most  instances  these  are 
probably  cases  of  insidious  evolution  in  which  the  first  acute  symptoms  are  in 
reality  due  to  the  development  of  the  extra-appendical  process.  In  such  cases 
a  large  abscess  containing  a  pint  or  more  of  pus  may  be  discovered  within  the 
first  twentj^-four  hours.  Acute  inflammation  of  the  appendix  persisting  for 
more  than  three  or  four  days  usually  results  in  the  involvement  of  the  surround- 
ing tissues,  and  is  associated  with  a  more  or  less  abundant  exudate,  which  gives 
rise  to  a  clearly  defined  tumor  mass.  The  character  of  the  exudation,  and  hence 
the  physical  peculiarities  of  the  mass,  vary  considerably.  In  some  instances 
the  tumor  may  consist  wholly  of  a  massive  fibrinous  or  sero-fibrinous  exudate, 
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which  appears  as  an  irregular,  dense,  immoA'able  thickening.  In  other  cases 
there  is  a  dense  fibrinous  mass,  containing  a  small  focus  of  pus,  or,  again,  a 
large,  fluctuant  abscess  develops,  which  is  usually  globular  and  prominent, 
forming  a  plainly  visible  sweUing  in  the  right  abdomen.  A  piu-ulent  exudate  is 
often  accompanied  by  more  or  less  edema  and  infiltration  of  the  o^-erl^ing  integ- 
ument. The  inflammatory  mass,  as  a  rule,  is  perfectly  immovable,  but  it  may 
possess  slight  mobility,  and  in  some  instances — for  example,  when  an  abscess 
develops  between  the  coils  of  intestine,  or  between  the  mesentery  and  the  omen- 
tum, or  between  the  layers  of  the  mesentery — it  may  have  a  well-marked  excur- 
sion. E.  Laplace  (Jour.  Amer.  Med.  Assoc.,  1901,  vol.  2,  p.  949)  describes  a  case 
in  which  a  distinct  tumor,  the  size  and  shape  of  the  kidney,  was  movable  within 
an  area  having  a  radius  of  3  inches  about  the  umbilicus.  This  mass,  which  was 
made  up  of  omentum,  ileum,  colon,  and  mesentery,  was  not  adherent  to  the 
surrounding  peritoneum.  In  its  midst  was  a  foul  abscess  and  the  gangrenous 
perforated  appendix.  A  small  abscess,  situated  behind  the  cecum  or  ascending 
colon,  may  be  very  difficult,  and  often  impossible  to  detect,  although  its  presence 
is  strongly  indicated  by  a  long-continued  remitting  temperature.  Percussion  may 
reveal  the  presence  of  a  tumor,  when,  on  account  of  tenderness  and  rigidity, 
palpation  is  unsatisfactory.  The  presence  of  a  mass  usually  produces  impair- 
ment of  the  normal  tympany,  and  if  superficially  placed,  there  is  absolute 
dulness  over  the  most  prominent  portion,  then  relative  dulness  passing  into  the 
normal  resonance  about  the  margin.  Some  impairment  of  the  normal  sounds 
may  be  found  extending  a  considerable  distance  beyond  the  abscess  itself, 
being  produced  by  the  presence  of  an  abundant  plastic  exudate  vvhich  mats 
together  the  omentum  and  the  neighboring  intestinal  coils.  The  percussion 
note,  however,  is  not  an  infallible  guide,  for,  on  the  one  hand,  excessive  rigidity 
of  the  abdominal  muscles  may  be  the  cause  of  impaired  resonance;  and,  on 
the  other  hand,  a  small  retrocecal  abscess,  or  even  one  of  considerable  size, 
may  be  associated  with  a  normal  tympanitic  note  produced  by  the  inter- 
vening dilated  cecum  or  small  bowel.  Again,  with  a  deeply  sitviated  poste- 
rior abscess  there  may  be  normal  resonance  in  the  anterior  abdomen  and 
dulness  in  the  posterior  lumbar  region.  Sometimes  percussion  over  a  large, 
prominent  mass  may  elicit  a  tympanitic  note  owing  to  the  presence  of  gas  in 
its  interior.  This  phenomenon  ma^^  greatly  confuse  the  diagnosis,  as  in  the 
following  example: 

J.  H.  H.  Surg.  No.  11,770.  Admitted  with  a  history  of  one  week's  illness. 
As  the  patient  was  a  Pole,  a  clear  account  of  its  onset  could  not  be  obtained,  but 
it  was  ascertained  that  there  had  been  no  vomiting,  and  that  the  boA^-els  had  mo"\-ed 
two  days  before  admission.  The  tumor  had  been  noticed  for  one  day.  The  ab- 
domen showed  slight  general  fulness  with  visible  peristalsis  in  the  left  lower 
quadrant.  It  was  soft,  and  the  respiratory  movements  free.  In  the  right  iliac 
region  there  was  a  large  prominent  tumor  extending  to  the  median  line  and  from  the 
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level  of  the  umbilicus  to  Poupart's  ligament.  The  mass  was  not  especially  tender 
and  was  tympanitic  on  percussion.  No  peristalsis  was  visible.  It  extended  down 
to  the  right  inguinal  canal,  and  from  the  external  ring  a  finger-like  mass  projected 
which  was  tender  and  hard.  The  right  spermatic  cord  was  thickened  down  to 
the  testicle.  The  temperature  was  103.4°  F. ;  the  pulse  120;  the  leucocytes  37,000. 
Operation  was  performed  on  the  supposition  that  there  was  a  strangulated 
hernia.  An  exploratory  incision  was  first  made  in  the  inguinal  region  and  the  mass 
there  found  to  be  the  inflamed,  edematous  spermatic  cord.  Continuing  the  incision 
through  the  edematous  muscle  and  peritoneum,  there  was  an  immediate  escape  of 
a  large  amount  of  gas,  followed  by  very  foul  pus.  The  appendix  was  gangrenous, 
perforated,  and  partly  bound  up  in  omentum.  A  fecal  fistula  developed  six  days 
after  operation,  but  closed  in  two  weeks. 

Distention. — Slight  meteorism  at  the  outset  is  common  in  cases  beginning 
with  stormy  symptoms,  and  may  be  due  to  constipation  or  to  the  formation  of 
gas.  When  there  is  no  inhibition  of  peristalsis,  the  distention  onh^  gives  rise  to 
discomfort,  and  as  the  affection  becomes  localized  the  abdomen  usuall}^  assumes 
its  natural  appearance.  With  the  beginning  of  spreading  peritonitis  the  abdomen 
is  often  fiat,  and  even  scaphoid.  Distention  usually  occurs  early,  however,  and 
may  be  extreme,  the  abdomen  being  dome-shaped  and  perfectly  motionless.  In 
cases  of  distention  due  to  profound  infection,  no  sound  whatever  is  heard  on 
auscultation.  Richardson  has  observed  that  in  cases  of  great  distention  there  is 
also  at  times  a  serious  interference  with  the  portal  circulation,  the  distended 
intestine  being  dark  red  or  jDurple,  and  the  portal  radicles  dark  and  prominent. 
In  these  cases  the  heavy  distended  coils  can  be  felt  through  the  abdominal  wall. 
Portal  thrombosis  may  give  rise  to  a  similar  condition.  Marked  distention  may 
also  be  occasionally  observed  in  cases  of  profound  toxemia,  without  any  evidence 
of  mechanical  obstruction  or  peritonitis.  Extreme  distention  is  one  of  the 
gravest  symptoms  observed  in  appendicitis,  whether  due  to  a  local  infection, 
to  mechanical  obstruction,  or  to  general  intoxication.  It  is  one  of  the  most  sig- 
nificant signs  of  a  general  peritonitis.  On  the  other  hand,  in  severe  diffuse 
peritonitis  the  abdomen  may  be  flat,  hard,  and  board-like ;  or  it  may  be  soft 
and  natural  looking  in  hopeless  cases. 

Jaundice. — This  symptom  occurs  in  a  comparatively  small  number  of  cases 
of  appendicitis,  but  it  may  possess  considerable  significance  as  an  index  to  the 
patient's  condition.  On  the  other  hand,  it  is  sometimes  a  very  misleading  sign, 
because  when  associated  with  hypochondriac  pain,  the  appendical  origin  of  the 
affection  may  not  be  recognized.  Jaundice  in  appendicitis  ma}^  be  of  the  obstruc- 
tive or  non-obstructive  t5'pe.  The  former  is  more  common  in  cases  of  chronic 
inflammation,  in  which  adhesions  have  surrounded  the  gall-bladder  and  its 
ducts.  Non-obstructive  jaundice  is  almost  invariably  present  in  cases  of 
appendicitis  accompanied  with,  pyemic  abscesses  of  the  liver,  and  is  also  found 
in  cases  with  severe  toxemia.    In  the  former,  owing  to  the  extensive  disor- 
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ganization  of  the  liver,  the  jaundice  is  more  intense  than  in  the  latter,  and  is 
also  associated  with  other  signs  of  the  pyemic  process.  The  jaundice  of  tox- 
emia is  usually  slight,  being  often  only  noticeable  in  the  sclera.  It  is  always  an 
unfavorable  sign. 

General  Appearance. — The  general  condition  of  the  patient  often  affords  valu- 
able information  as  to  the  progress  of  the  disease.  In  cases  of  moderate  severity 
there  is  at  first  an  expression  of  suffering  and  occasionally  an  appearance  of 
slight  shock,  but  this  soon  passes  off  and  the  patient  lies  quietly,  appears  com- 
fortable, and  does  not  look  very  ih.  The  face  is  usually  a  little  flushed  and  slight 
headache  is  common.  In  more  severe  infection  the  patient  may  look  dull  and 
heavy  and  answer  questions  slowly;  later,  there  is  often  restlessness  and  slight 
delirium.  At  the  outset  the  color  is  good  in  the  milder  forms,  but  with  increasing 
intoxication  the  face  appears  dusky  and  the  skin  is  bathed  with  cold  sweat. 
The  sclera  are  sometimes  slightly  icteric.  General  peritonitis  is 
marked  from  the  outset  by  an  expression  of  anxiety,  but  after  recover}^  from 
the  primary  shock  the  patient  for  a  time  may  appear  to  be  improving,  and 
look  fairly  comfortable  and  well.  When  peritonitis  is  fully  developed,  the 
appearance  is  very  characteristic;  the  expression  is  anxious,  the  face  pinched, 
the  nose  sharp,  the  eyes  sunken,  the  skin  livid,  or  dusky  and  cyanosed,  and 
the  respirations  rapid,  shallow,  and  wholly  costal. 

COMPLICATIONS  OF  ACUTE  APPENDICITIS. 
Suppurative  Peri-appendicitis. — On  account  of  its  frequency,  its  imme- 
diate danger,  and  its  many  troublesome  sequelae,  abscess  formation  is  the  most 
important  complication  of  appendicitis.  Unhappily,  notwithstanding  the 
constant  effort  of  modern  surgeons  to  forestall  this  event,  it  is  still  present  in  a 
large  proportion  of  the  cases  admitted  for  hospital  treatment,  occurring  in  about 
two-thirds  of  the  acute  cases,  and  in  nearh^  one-half  of  all.  Another  fact,  difficult 
of  explanation,  unless  it  be  attributable  to  the  still  too  great  conservatism  of  the 
family  physician,  is  that  the  percentage  of  abscess  cases  admitted  to  the  Johns 
Hopkins  Hospital  during  the  past  three  years  was  practically  the  same  as  during 
the  preceding  ten.  The  individual  symptoms  of  suppurative  peri-appen- 
dicitis have  been  separate^  discussed  in  connection  with  the  symptoms  of  acute 
appendicitis,  and  it  only  remains  to  give  a  general  clinical  picture  of  this  condition. 
The  onset  of  an  attack  of  appendicitis  which  goes  on  to  suppuration  differs  in  no 
way  from  an  ordinary  attack.  It  may  be  ushered  in  with  Aaolent  symptoms  or  it 
may  have  a  gradual,  and  sometimes  very  obscure,  evolution.  In  some  instances 
suppuration  is  present  from  the  outset,  in  which  case  the  initial  symptoms, 
often  unusuall}^  severe,  instead  of  showing  the  usual  decline  at  the  end  of  thirty- 
six  or  forty-eight  hours,  continue  unabated  for  a  longer  time.  The  abdomen  at 
first  is  more  or  less  distended  and  rigid,  so  that  local  signs  of  suppuration  are 
hidden,  but  usually  in  a  few  days,  although  the  general  symptoms  continue 
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severe,  meteorism  and  rigidity  diminish  and  a  mass  may  be  more  or  less  easily 
palpated.  Sometimes,  while  it  is  impossible  by  palpation  or  percussion  to 
detect  any  evidence  of  a  mass,  the  persistence  of  an  area  of  exquisite  tenderness 
and  the  continued  inclination  to  flex  the  right  thigh  point  to  a  hidden  focus  of 
suppuration.  In  other  instances,  suppuration  develops  later.  The  early  acute 
attack  is  followed  by  a  general  amelioration  of  all  the  symptoms,  and  the  apparent 
improvement  of  the  patient,  when,  in  a  few  days,  a  recrudescence  of  the  fever  is 
noticed,  occasionally  accompanied  with  a  chiU.  The  temperature  keeps  high,  or 
assumes  the  characteristic  remittent  type  of  septic  absorption.  At  the  same  time 
there  is  renewed  soreness,  and  sometimes  acute  pain,  in  the  right  side,  while  a 
swelling  develops  more  or  less  rapidly.  In  other  cases,  again,  the  initial  symp- 
toms are  very  misleading,  being  often  not  more  than  a  slight  soreness  in  the  abdo- 
men and  a  feeling  of  general  malaise,  the  patient  in  the  meantime  going  about  as 
usual.  Treves  refers  to  a  case  described  by  Roux,  where  a  man,  aged  fortj^-two, 
complained  of  some  pain  in  the  right  iliac  fossa,  but  continued  his  work  as  a 
carpenter  for  a  week,  the  bowels  acting  regularly  during  this  time.  On  the  eighth 
day  the  pain  became  worse  and  the  patient  took  to  his  bed,  and  on  the  ninth  day 
a  large  perityphlitic  abscess  was  evacuated.  A  similar  case  occurred  in  the 
practice  of  my  associate,  H.  W.  Buckler,  as  follows: 

A  boy,  ten  years  old,  suffered  with  frequent  attacks  of  nausea,  vomiting,  and 
abdominal  pain,  reheved  by  purging  and  dieting.  One  day,  after  a  heavy  dinner,  he 
complained  of  nausea,  and  later  on  he  vomited  his  dinner.  There  was  considerable 
colicky  pain  in  the  abdomen,  but  it  was  not  localized,  and  the  next  day  he  was  much 
better  and  the  pain  was  relieved.  On  the  second  day  he  had  a  dose  of  calomel,  which 
caused  ten  to  fifteen  small  stools,  and  he  complained  of  much  pain  in  defecation  and 
also  in  micturition.  When  seen  on  the  third  day  his  temperature  was  100.5°  F.  and  his 
pulse  90 ;  there  was  no  pain  nor  tenderness  in  the  abdomen  whatever,  his  only  com- 
plaint being  of  difficulty  and  pain  in  micturition,  and  pain  on  defecation.  On  rectal 
examination  a  large  soft  mass,  exquisitely  tender,  was  found  filling  up  the  pelvis. 
During  the  following  night  there  was  rapid  distention  of  the  abdomen  and  the 
temperature  rose  to  102.7°  F.  and  the  pulse  to  110.  Operation  early  the  next 
morning  revealed  a  general  peritonitis,  and  a  large  pelvic  abscess  containing  over 
six  ounces  of  pus.  The  appendix,  which  measured  nine  and  a  half  inches  in  length, 
and  was  situated  in  the  pelvis,  was  completely  gangrenous  and  perforated  at 
the  base. 

After  the  acute  process  has  subsided,  resolution  and  speedy  convalescence 
may  follow,  or  the  abscess  may  remain  more  or  less  quiescent.  It  may  be  present 
for  a  long  time  with  little  constitutional  effect,  but,  as  a  rule,  there  are  the  usual 
manifestations  of  chronic  sepsis,  namely,  emaciation,  progressive  loss  of  strength, 
poor  appetite,  furred  tongue,  and,  ultimately,  complete  exhaustion. 

Generalized  Peritonitis. — This  condition  is  the  most  critical  accompani- 
ment of  the  early  stages  of  acute  appendicitis,  and,  although  less  frequent, 
is  by  no  means  a  rare  accident  in  the  last  stages.    In  some  cases,  symptoms 


400 


CLINICAL  HISTORY. 


of  general  peritonitis  are  present  from  the  onset  of  the  attack.  In  other  in- 
stances (the  more  usual  course)  the  affection  first  becomes  localized  in  the  right 
iliac  region,  and  symptoms  of  the  diffuse  abdominal  infection  develop  later. 
Out  of  about  50  cases  observed  at  the  Johns  Hopkins  Hospital,  3  showed 
symptoms  of  peritonitis  from  the  beginning,  20  within  the  first  forty-eight 
hours,  and  the  remainder  in  from  two  to  five  days.  3  cases  gave  a  history 
of  from  nine  to  fourteen  days'  illness,  but  the  exact  date  when  the  s}-mptoms 
of  peritonitis  appeared  was  doubtful.  Whether  arising  early  or  late,  the 
onset  of  general  peritonitic  symptoms  is  usually  very  abrupt,  beginning  with 
intense  radiating  abdominal  pain,  nausea  and  vomiting,  with  a  distinct  chill, 
sometimes  amounting  to  a  severe  rigor,  and  in  a  large  number  of  cases  followed 
by  high  fever.  The  pulse  is  rapid  and  full,  the  expression  anxious,  the 
face  flushed,  and  the  respirations  hurried  and  shallow.  There  may  be  more 
or  less  profoimd  shock,  but,  as  a  rule,  the  patient  soon  rallies.  The  abdomen 
at  this  stage  is  often  flat,  retracted,  and  board-like  in  its  rigidity;  there  is  gen- 
eral tenderness,  marked  cutaneous  hyperesthesia,  and  active  muscle  spasm. 
The  respiratory  movements  are  restricted  or  absent.  The  patient  lies  in  the 
dorsal  decubitus,  usually  with  both  knees  drawn  up.  As  the  peritonitis  be- 
comes established,  the  constitutional  symptoms  become  rapidl^v  more  pro- 
nounced, the  patient  looks  feverish  and  shows  more  or  less  hebetude,  the 
tongue  is  dry  and  coated,  nausea  and  vomiting  are  almost  continuous,  there 
is  complete  obstipation,  and  the  respirations  are  ^^ery  rapid  and  altogether  costal. 
The  abdomen  is  now  distended  and  motionless,  its  distention  being  some- 
times especially  marked  in  the  epigastrium.  The  iliac  and  costal  grooves  may 
be  completely  obliterated  and  the  area  of  liver  dulness  greatly  reduced;  there 
may  be  movable  dulness  in  either  flank,  and  the  abdomen  is  everywhere  exqui- 
sitely tender.  When  the  peritonitis  is  fully  established,  the  patient  is  seen 
to  be  very  ill  at  the  first  glance;  he  looks  septic  and  is  often  very  restless;  the 
facial  expression  is  often  dull  and  stupid  or  there  may  be  a  marked  jades 
hippocratica;  the  pulse  is  very  rapid  and  irregular  and  the  fever  may  be  very  high. 
In  one  case  in  the  Johns  Hopkins  Hospital  the  temperature  registered 
109.2°  F.  shortly  before  death.  Vomiting  is  usually  continuous  and  is  often 
stercoraceous.  In  other  cases  the  patient  is  found  in  collapse,  the  skin  pallid, 
cyanosed,  and  bathed  in  clammy  sweat;  the  pulse  irregular,  rapid,  and  weak, 
the  temperature  low.  Abdominal  symptoms  at  this  stage  may  be  altogether 
lacking.  In  some  cases,  as  the  climax  approaches,  the  subjective  symptoms 
may  be  those  of  general  well-being,  and  the  patient  is  convinced  he  is  improv- 
ing. In  the  so-called  fulminating  forms  of  peritonitis,  on  the  contrary,  symp- 
toms of  collapse  may  be  present  almost  from  the  first;  the  temperature  may 
never  rise  above  normal  and  it  frequently  becomes  subnormal.  Abdominal 
symptoms  after  the  first  acute  onset  may  be  inconspicuous.  In  such  cases 
the  overwhelming  intoxication  paralyzes  the  resistance  of  the  organism  from 
the  first  onset,  and  rapidly  advances  to  a  fatal  termination.    Treves  men- 
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tions  the  case  of  a  man,  aged  twenty-eight,  who,  after  three  weeks  of  "dyspep- 
sia," during  which  time  he  was  actively  engaged  in  some  outdoor  work,  was 
seized  at  two  o'clock  in  the  morning  with  definite  symptoms  of  perityphilitis. 
When  seen  at  2  p.  m.  on  the  same  day  he  was  cold,  pulseless,  and  dying.  At 
6  p.  M.  he  was  dead.  Autopsy  revealed  perforative  appendicitis.  In  favorable 
cases  the  severity  of  the  symptoms  gradually  diminishes,  the  temperature 
falls,  the  pulse  becomes  stronger  and  slower,  and  ultimately  convalescence 
is  established. 

Ileus. — The  occurrence  of  intestinal  obstruction  in  the  course  of  acute 
appendicitis  has  already  been  described.  But  it  may  also  occur  as  a  late  com- 
plication, and  very  commonly  appears  when  the  patient  has  fully  recovered 
from  all  evidence  of  the  affection ;  or,  again,  it  may  suddenly  develop  in  the 
course  of  an  unsuspected  chronic  appendicitis.  It  is  due  to  the  constricting 
bands  and  adhesions  resulting  from  the  former  acute  or  chronic  peritonitis, 
which  produce  a  sharp  angle  or  twist  in  the  bowel  or  incarcerate  a  portion  of 
intestine  which  has  slipped  mider  the  band  of  adhesions.  The  symptoms  are 
very  characteristic:  an  abrupt  onset  with  severe  colicky  pain,  later  becoming 
continuous  and  very  intense;  vomiting,  which  at  first  is  the  contents  of  the 
stomach,  then  bilious,  and  finally  stercoraceous,  and  complete  obstipation 
without  the  passage  of  flatus  or  fecal  material.  The  abdomen  becomes  dis- 
tended, tympanitic,  and  acutely  tender.  The  constitutional  symptoms  are 
severe  and  symptoms  of  collapse  soon  supervene.  In  the  beginning  the  tem- 
perature is  normal,  and  may  continue  so.  The  axillary  temperature  may  be 
subnormal.  The  pulse  is  rapid  and  weak;  the  tongue  is  dry  and  there  is 
incessant  thirst.  Ileus  as  a  post-operative  sequela  is  considered  elsewhere  (see 
€hap.  XXVIII). 

Septicemia.— The  absorption  of  toxins  from  the  primary  focus  of  disease, 
in  other  words,  toxemia,  is  an  accompaniment  of  the  mildest  as  well  as  the 
most  virulent  forms  of  appendicitis,  and  is  a  part  of  the  malady  itself  rather 
than  a  complication.  There  are,  however,  cases  in  which  the  microbes  them- 
selves enter  the  circulation,  and  toxins  are  then  produced  in  the  blood  as  well 
as  absorbed  from  the  primary  seat  of  infection.  In  such  cases  the  removal  of 
the  appendix  is  often  attended  with  very  disappointing  results,  as  the  gen- 
eral infection  pursues  its  typical  course  uninfluenced  by  the  removal  of  the 
primary  seat  of  the  disease.  The  symptoms  of  septicemia  may  set  in  within 
twentj'-four  hours  or  they  may  not  appear  until  the  third  or  fourth  day. 
There  is  usually  a  chill  which  may  recur  at  irregular  intervals.  The  tem- 
perature rises  gradually  and  remains  high,  or  is  marked  b}-  daily  remissions  or 
intermissions;  the  pulse  is  rapid  and  small,  and  there  is  usually  great  pros- 
tration. The  skin  becomes  pale  or  slightly  icteric,  the  tongue  is  dry  and  cov- 
ered with  a  dark  brown  coat.  There  may  be  marked  mental  disquietude 
and  restlessness,  or  the  patient  may  gradually  sink  into  a  typhoid  state 
and  die  in  a  comatose  condition. 
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Pyemia  complicating  appendicitis  is  characterized  by  the  formation  of  ab- 
scesses in  various  regions,  due  to  the  transportation  of  septic  emboU  from  the  dis- 
eased area.  The  cUnical  picture  of  the  most  important  of  these  metastatic 
abscesses,  that  is,  abscesses  of  the  Uver,  will  be  described  later  in  connection 
with  suppurative  pylephlebitis.  Less  common  areas  of  distribution  are  the 
spleen,  kidneys,  and  lungs.  Cases  have  also  been  reported  of  abscesses  devel- 
oping in  the  brain  and  in  the  parotid  gland.  The  onset  of  p^^emia  is  marked  by 
a  severe  chill,  or  rigors,  with  high  temperature  followed  by  profuse  sweats. 
The  chills  may  be  repeated  daily,  or  at  irregular  intervals.  The  fever  may  be 
slight  in  the  intervals  and  there  may  be  periods  of  apyrexia.  There  is  anorexia, 
often  with  nausea  and  vomiting,  and  looseness  of  the  bowels,  the  patient 
usually  becoming  greatly  emaciated.  The  phj'sical  signs  of  abscess  formation 
are  readily  detected  in  the  lungs  and  in  superficial  regions,  as  in  the  parotid 
gland;  in  other  cases  they  may  escape  observation.  The  disease  may  run  a 
chronic  course,  lasting  for  months,  the  condition  of  the  patient  varying  from 
time  to  time,  but  the  termination  is  usually  fatal. 

Pylephlebitis,  Liver  Abscess,  Subphrenic  Abscess. — Of  the  remote  com- 
plications of  appendicitis,  pylephlebitis  and  its  accompaniment,  liver 
a  b  s  c  e  s  s,  is  the  most  to  be  dreaded.  It  is  usually  a  late  phenomenon,  sometimes 
not  appearing  until  several  weeks  after  the  subsidence  of  the  appendical  affec- 
tion, and  seldom  developing  before  the  end  of  the  first  week  of  the  attack.  It 
may  follow  the  most  severe  form  of  appendicitis,  but  is  commonly  found  as- 
sociated with  the  less  severe,  subacute  cases,  and  often  with  those  of  insidious 
development,  the  masked  cases  of  Treves.  There  are  numerous  recorded  ex- 
amples in  which  the  patient,  who  previously  had  complained  merely  of  in- 
digestion or  had  been  a  little  out  of  sorts,  suddenly  presented  symptoms  of  the 
acute  liver  affection,  the  appendical  origin  of  Avhich  was  not  suspected.  The 
chief  points  in  the  clinical  history  are :  severe  pain  in  the  right  h}'pochondrium 
or  epigastric  region,  and  repeated  rigors,  followed  by  high  fever  and  profuse 
sweats.  Icterus  is  present  in  the  majority  of  cases  and  is  sometimes  pro- 
nounced ;  the  liver  becomes  enlarged  and  painful  and  there  is  rapid  emaciation 
with  progressive  weakness.  Subphrenic  abscess  may  give  rise  to 
a  clinical  picture  resembling  abscess  of  the  liver.  It  is,  however,  usually  as- 
sociated with  evidences  of  progressive  purulent  peritonitis.  In  addition  to 
the  general  appearance  of  sepsis,  hepatic  tenderness  and  swelling  are  some- 
times conspicuous  features,  but  rigors  and  jaundice  are  not  always  so  marked. 
The  liver  is  sometimes  secondarily  affected,  in  which  case  the  symptoms 
are  the  same  as  those  described  in  connection  with  primary  abscess  of  the  liver. 
Peripheral  thrombosis  and  embolism  are  occasional  compli- 
cations of  appendicitis,  but  as  they  occur  more  frequently  as  post-operative 
events,  they  are  described  under  that  head  in  Chap.  XXVIII. 

Lung  and  Pleural  Affections. — ^The  most  frequent  thoracic  complication 
of  appendicitis  is  p  1  e  u  r  i  t  i  s .    Wolbrecht  (loc.  cit.)  found  evidence  of  pleural 
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involvement  in  38  per  cent,  of  the  cases  in  Gerhardt's  clinic,  but  this  is  undoubt- 
edly much  too  high  an  estimate  of  its  general  frequency.  There  may  be  a 
simple  sero-fibrinous  pleurisy  or  an  empyema.  The  latter  is  commonly  a  sequel 
of  subphrenic  abscess.  Owing  to  the  presence  of  the  abdominal  affection  the 
pleural  symptoms  may  be  obscure,  but  they  are  frequently  unmistakable,  con- 
sisting of  a  sudden  accession  of  fever,  often  preceded  by  a  chill,  severe  lan- 
cinating pain  in  the  side,  dyspnoea,  and  slight  cough. 

Vesical  and  Renal  Complications. — These  are  comparatively  frequent  events 
in  the  course  of  acute  appendicitis  They  may  l^e  of  reflex  nervous  origin,  or 
they  may  be  of  an  inflammatory  nature,  a  pericystitis  or  cystitis 
resulting  from  the  implication  of  the  bladder  wall  in  the  inflammation  of  the 
appendix.  The  reflex  phenomena,  as  a  rule,  are  symptoms  occurring  at  the 
onset  of  the  attacks,  and  are  more  or  less  evanescent.  They  are  not  in  them- 
selves of  serious  import  and  soon  give  place  to  normal  function.  The  most 
common  early  manifestations  are  acute  retention  and  painful  micturition. 
Complete  retention  of  urine  may  persist  from  twenty-four  to  forty-eight  hours. 
In  one  of  the  cases  admitted  to  the  Johns  Hopkins  Hospital  the  attack  of 
appendicitis  began  with  acute,  colicky,  abdominal  pain,  associated  with  pain 
in  the  bladder  and  complete  retention  for  twenty-four  hours.  This  was  re- 
lieved by  catheterization,  and  there  was  no  further  trouble.  Reynes  (XIII 
Cong,  intern,  de  vied.,  Paris,  1901)  describes  a  case  in  which  a  typical  attack 
of  acute  appendicitis  Avas  accompanied  by  acute  retention  of  urine  lasting  for 
forty-eight  hours.  In  a  case  described  b}^  Balzer  the  retention,  which  lasted 
for  forty-eight  hours,  did  not  take  place  until  the  fifth  day  of  the  attack. 
These  purely  reflex  phenomena  do  not  necessarily  indicate  that  the  appendix 
occupies  the  pelvic  position.  In  the  majority  of  instances  the  bladder  symp- 
toms are  not  noticed  until  the  second  or  third  day  of  the  attack,  and  are  pro- 
duced by  the  extension  of  the  inflammatory  reaction  to  the  peritoneal  covering 
of  the  bladder,  or  to  the  infection  of  the  deeper  layers.  As  a  rule,  in  these 
cases  the  appendix  occupies  the  pelvic  portion  and  is  in  direct  contact  with  the 
surface  of  the  bladder.  In  other  cases  the  bladder  infection  is  due  to  the  ex- 
tension of  a  suppurative  peri-appendicitis  into  the  pelvis.  The  symptoms  most 
commonly  noticed  are  increased  frequency  and  pain  in  micturition,  tenesmus, 
and,  less  frequently,  retention  of  urine. 

The  vesical  irritability  accompanying  a  simple  pericystitis  sec- 
ondary to  acute  appendicitis  usually  diminishes  with  the  subsidence  of  the 
active  process  and  the  definite  limitation  of  the  appendical  disease.  When 
however,  adhesions  form  between  the  appendix  and  bladder,  dysuria  may  be 
the  most  persistent  and  most  prominent  symptom.  A  good  example  furnished 
me  by  W.  W.  Keen  is  as  follows:  The  patient,  a  medical  student,  aged  twenty, 
gave  a  history  of  frequent  attacks  of  pain  in  the  right  lower  abdomen  which 
began  in  the  region  of  the  appendix  and  extended  downward  and  inward,  caus- 
ing considerable  pain  in  the  bladder  and  in  the  end  of  the  penis.    This  was  so 
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marked  a  feature  of  the  attack  that  a  skiagraph  was  made  in  order  to  exclude 
the  possibiUty  of  a  urethral  calculus.  At  operation  the  appendix  was  found 
hanging  over  the  brim  of  the  pelvis  and  attached  to  something  soft  in  front  of 
it,  presumably  the  bladder. 

A  true  cystitis  is  a  comparatively  infrequent  complication  of  ap- 
pendicitis, but  it  is  one  which  may  have  the  most  serious  consequences.  An 
intractable  cystitis  may  continue  or  there  may  be  a  persistent  fistula,  or, 
finally,  a  fatal  termination  may  be  the  direct  consequence  of  these  conditions. 
All  grades  of  the  infection  occur,  from  a  mild  diffuse  inflammation  to  a  puru- 
lent infiltration  of  the  bladder  wall,  with  more  or  less  extensive  necrosis  and 
perforation.  The  classical  symptoms  of  acute  cj^stitis  are  present,  namely  : 
painful  and  frequent  micturition,  tenesmus,  and  pyuria  or  hematuria.  The 
involvement  of  the  ureter  or  of  the  pelvis  of  the  kidney  in  the  suppurative 
process  may  produce  similar  sj'-mptoms.  Cases  have  been  described  in  which 
the  inflammatory  exudate  had  caused  complete  stricture  of  the  ureter  with  a 
consequent  development  of  symptoms  of  acute  pyonephrosis.  I  once  operated 
upon  a  woman  for  myoma  of  the  uterus,  and  found,  at  the  same  time,  an  in- 
flamed appendix  densely  adherent  over  the  right  ureter,  which  was  compressed 
by  it  and  completely  strictured.  There  was  also  a  pyonephrosis,  for  which 
nephrectomy  was  performed  later  on.  Dieulafoy  (Presse  med.,  1898,  tom.  2,  p. 
281)  in  discussing  the  toxicity  of  acute  appendicitis,  has  directed  attention 
to  the  abnormalities  in  the  composition  of  urine  resulting  from  the  absorption 
of  toxic  substances.  The  time  at  which  these  changes  are  observed  varies 
according  to  the  stage  of  the  disease  and  its  severity.  The  most  important 
are  the  presence  of  albumen,  and  of  increased  i  n  d  i  c  a  n  and  uro- 
bilin, but,  as  the  infection  progresses,  all  the  s^^mptoms  characteristic  of 
acute  toxic  nephritis  develop,  namely,  diminished  secretion  of  urine,  the  pres- 
ence of  casts,  desquamated  epithelium,  leucocytes,  and  hematuria  of  renal  origin 
or  hemoglobinuria.  Albumen  is  present,  as  a  rule,  in  all  acute  febrile  disorders, 
but,  as  pointed  out  by  Bayet  {These  de  Paris,  1901),  as  appendicitis  is  at  first  a 
local  affection,  albumen  may  not  be  found  in  it  at  the  outset.  Later  on,  how- 
ever, as  the  toxins  become  diffused  it  may  be  present  in  abundance.  On  the 
other  hand,  owing  to  the  acute  gastro-intestinal  disturbances  at  the  outset,  a 
great  increase  in  the  amount  of  indican  may  be  noticed  in  the  first  few  da3's. 

Fatal  Hemorrhage. — In  a  few  instances  the  erosion  of  a  large  blood-vessel 
occurring  during  the  course  of  an  appendicitis  or  as  a  post-operative  complica- 
tion has  led  to  a  fatal  termination.  Osh'En  (Montreal  Hosp.  Gaz.,  1880)  men- 
tions an  instance  of  fatal  hemorrhage  into  the  intestine,  Mathesox  {Ioc.  cit.) 
a  fatal  hematemesis,  and  Leudet  {Arch.  gen.  de  med.,  vol.  104,  p.  140)  a 
case  of  hemorrhage  into  the  arachnoid  space.  The  symptoms  are  those 
commonly  produced  by  internal  hemorrhage,  and,  as  a  rule,  positive  evi- 
dence is  found  in  the  passage  of  blood  by  the  mouth  or  the  rectum. 
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SYMPTOMS  AND  COMPLICATIONS  OF  CHRONIC  APPENDICITIS. 

Chronic  appendicitis  may  follow  an  acute  attack  or  the  symptoms  may  be 
chronic  from  the  beginning.  There  are  three  fairly  distinct  clinical  forms  of  the 
affection,  although  they  are  not  always  sharply  differentiated  from  one  another : 
the  recurrent  form,  which  is  characterized  by  the  occurrence  of  re- 
peated subacute  or  acute  attacks  with  intervals  of  perfect  freedom  from  any 
clinical  evidence  of  the  disease ;  the  chronic  relapsing  form,  in 
which  the  patient  is  never  well  and  is  subject  to  more  or  less  acute  exacerba- 
tions ;  the  residual  conditions,  which  denote  the  disturbances 
traceable  to  the  influence  of  the  adhesions,  kinks,  etc.,  resulting  from  preced- 
ing acute  or  chronic  inflammatory  attacks.  The  pathological  conditions  under- 
lying any  of  these  forms  may  be  the  source  of  the  so-called  latent  appendicitis 
or  appendicitis  larvata,  in  which  the  infective  process  is  in  a  quiescent  state, 
but  liable  at  any  moment  to  burst  forth  into  activity,  and  often  terminating 
in  acute  perforative  or  gangrenous  appendicitis.  The  clinical  picture  of  chronic 
appendicitis  is  very  varied,  including  in  its  mimicr}^  almost  all  the  chronic  dis- 
eases to  which  the  abdomen  is  subject.  The  chief  symptoms  are  referred  to 
disturbances  of  the  digestive  functions,  but  pain  and  tenderness  may  be  trou- 
blesome and  serious,  and  in  consequence  of  the  poor  nutrition  and  the  more 
or  less  constant  suffering,  there  may  be  emaciation,  great  weakness  and  lack  of 
energ)^,  and  often  pronounced  nervous  manifestations. 

The  more  severe  recurrent  and  relapsing  attacks  are  similar  to  the  acute 
appendicitis  already  described.  Constipation  is  one  of  the  most  con- 
stant symptoms  of  chronic  appendicitis,  and  is  often  most  obstinate.  With  it 
there  are  frequently  more  or  less  marked  dyspeptic  symptoms,  espe- 
cially after  indulging  in  certain  articles  of  food.  F  1  a  t  u  1  e  n  c  is  especially 
common  and  sometimes  seems  to  affect  chiefly  the  ileocecal  region.  It  is  prob- 
ably due  to  a  condition  of  stasis,  owing  to  the  presence  of  adhesions  which  inhibit 
to  some  extent  the  normal  muscular  contractions  (Czerny).  Loss  of  appetite, 
furred  tongue,  and  nausea  are  frequent  accompaniments  of  the  disturbed  diges- 
tion. Diarrhea  is  less  frequent  than  constipation,  but  is  a  prominent  symp- 
tom in  a  considerable  number  of  cases.  It  is,  perhaps,  most  common  in  the  more 
severe  forms,  in  which  the  patient  is  in  a  state  of  chronic  sepsis.  The  diar- 
rhea may  be  persistent  or  may  alternate  with  periods  of  constipation. 

Pain  and  tenderness  are  characteristic  symptoms  in  the  majority 
of  cases.  The  pain,  as  a  rule,  is  definitely  localized  in  the  right  abdomen,  but, 
as  in  the  acute  affection,  there  is  scarcely  a  spot  in  the  whole  abdomen  to  which 
it  may  not  be  referred.  It  is  not  often  acute,  being  generally  described  as  a  dull 
ache,  or  merely  a  vague  sense  of  discomfort.  Occasionally,  during  the  height 
of  digestion,  more  or  less  severe  colicky  pain  may  be  complained  of,  or,  again, 
the  pain  may  be  noticed  only  during  active  exercise.  I  know  of  two  cases  in 
which  the  pain,  which  was  very  severe,  was  always  referred  to  the  rectum,  and  at 
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operation  the  appendix  was  found  lodged  in  the  pelvis  and  adherent  by  its  tip 
to  the  rectum.  In  women  dysmenorrhea  is  often  a  prominent  symptom 
of  chronic  appendicitis,  and  in  every  case  where  dysmenorrhea  follows  an 
attack  of  acute  appendicitis,  the  presence  of  the  chronic  form  of  the  disease 
should  be  suspected. 

The  association  of  membranous  colitis  and  chronic  appen- 
dicitis is  frequently  observed.  Finney  has  especially  noted  its  occurrence 
in  cases  where  there  is  a  thickened,  chronically  inflamed  appendix,  densely 
adherent  to  neighboring  intestines.  Some  writers  have  attributed  the  disease 
of  the  appendix  to  the  influence  of  the  chronic  colitis,  but  the  evidence  as  a  whole 
is  in  favor  of  the  appendical  origin  of  the  trouble,  the  affection  of  the  colon  being 
secondary.  In  many  instances  acute  attacks  of  appendicitis  have  antedated 
the  appearance  of  symptoms  of  colitis,  and  it  is  a  common  experience  to  find 
that  the  latter  is  entirely  relieved  by  the  removal  of  the  appendix.  Lapeyre 
(Zeit.  f.  Chir.,  1903,  p.  498)  describes  six  cases  in  which  coincident  appendicitis 
and  muco-membranous  colitis  were  cui'ed  by  the  resection  of  the  appendix. 
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DIAGNOSIS. 

DIAGNOSIS.    DIFFERENTIAL  DIAGNOSIS. 
DIAGNOSIS. 

It  is  generally  recognized  that  appendicitis  is  by  far  the  most  common  inflam- 
matory disease  of  the  abdomen,  especially  in  men  under  thirty  and  in  children  of 
both  sexes.  Sudden  pain  in  the  right  iliac  fossa  with 
local  tenderness  and  muscular  rigidity  are  significant  of 
the  disease  in  the  large  majority  of  instances;  there  are,  however,  many  cases 
of  obscure  development  in  which  the  cardinal  signs  of  appendicitis  are  very 
inconspicuous;  moreover,  as  pointed  out  by  Mynter  (Appe7idicitis,  1898),  few 
diseases  present  so  many  stages  each  characterized  by  a  different  set  of  symp- 
toms, while,  on  the  other  hand,  every  one  of  these  cardinal  symptoms  may  be 
absent,  or,  if  present,  may  indicate  some  other  affection.  The  physician  may 
not  see  the  patient,  in  fact,  he  rarely  does  see  him,  during  the  initial  stage  of  the 
attack,  and  by  the  time  the  disease  comes  under  observation,  the  acute  symptoms 
have  subsided  and  the  pain  become  localized — it  may  be  in  the  right  iliac  fossa, 
but  frequently  at  a  point  remote  from  the  normal  position  of  the  appendix ;  again, 
in  other  instances,  the  pain  may  have  ceased  entirely,  and  there  may  be  a  lull 
in  all  the  symptoms,  which  in  one  case  denotes  improvement  and  in  another 
marks  the  onset  of  grave  complications.  It  is  not  onh^  the  combination  of  symp- 
toms and  their  appearance  in  a  distinct  order,  however,  which  indicate  the  char- 
acter and  progress  of  the  malady,  but  the  impression  made  upon  the  trained 
mind  by  their  combination  and  progress.  In  every  case,  therefore,  a  clear  de- 
scription of  the  onset  and  course  of  the  attack  should  be  obtained,  the  subjective 
and  objective  symptoms  carefully  weighed,  and,  what  is  often  of  the  utmost  im- 
portance, the  history  of  the  patient  in  regard  to  previous  attacks  of  appendic- 
itis investigated.  Finally,  when  the  diagnosis  has  been  made  in  this  manner  by 
direct  evidence,  it  should  be  confirmed  by  a  general  examination  of  the  patient, 
in  order  to  verify  it  by  exclusion  and  thus  avoid  the  chagrin  of  operating  for  a 
supposed  appendicitis,  and  finding  a  case  of,  perhaps,  thoracic  disease  with  pro- 
nounced abdominal  manifestations.  The  recognition  of  appendicitis  in  the 
majority  of  cases  is  easy,  but  it  is  often  difficult,  and  sometimes  impossible,  to 
determine  the  grade  of  the  infection  and  the  extent  of  the  complications ;  more- 
over, in  the  early  stages  of  the  disease  there  are  no  symptoms  nor  combination  of 
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symptoms  by  which  the  probable  course  of  events  can  be  foretold  with  any 
certainty. 

In  the  presence  of  the  cardinal  symptoms,  namely,  sudden,  acute 
abdominal  pain,  tenderness  on  pressure  over  or  near 
McBurney's  point,  and  localized  muscular  rigidit)^, 
the  diagnosis  of  appendicitis  is  justified  in  the  majority  of  cases.  Confirmatory 
symptoms,  such  as  nausea  and  vomiting,  constipation  or  diarrhea,  elevation  of 
temperature  and  acceleration  of  pulse,  make  the  diagnosis  more  secure,  and 
the  presence  of  tumor  puts  it  beyond  doubt. 

It  must  be  remembered,  however,  that  the  position  of  the  appendix  is  very 
variable,  and  it  may  be  directed  to  almost  any  point  in  the  abdomen,  hence  the 
local  symptoms  are  sometimes  referred  to  the  region  of  the  gall-bladder,  to  the 
left  side  of  the  abdomen,  to  the  hypogastric  region,  or  to  the  pelvis.  H.  L. 
NiETERT  {Interstate  Med.  Jour.,  March,  1903)  records  a  case  in  which  there  was 
an  entire  absence  of  local  symptoms  referable  to  the  right  iliac  region,  but  there 
was  dulness  in  the  left  iliac  fossa.  A  median  incision  showed  a  transposition 
of  the  viscera  and  a  gangrenous  appendix  on  the  left  side.  In  a  case  referred  to  by 
Fowler,  operative  interference  was  delaj'^ed  on  account  of  the  absence  of  symp- 
toms referable  to  the  right  ihac  fossa,  although  the  clinical  picture  suggested  an 
acute  perforative  appendicitis.  At  the  autopsy  the  appendix  was  found  h'ing 
to  the  left  of  the  median  line,  about  an  inch  above  the  level  of  the  umbilicus  and 
fixed  in  this  position  by  a  short  mesocolon.  Hypogastric  pain  with  tenderness 
and  rigidity  on  both  sides  is  very  characteristic  of  pelvic  appendicitis. 

During  the  early  stages  of  the  disease — a  period  when  operative  interference 
could  save  almost  every  case — it  is  unfortunately  impossible  to  determine  whether 
there  is  a  simple  inflammation  which  will  undergo  speedy  resolution  without 
surgical  treatment,  or  if  the  case  will  proceed  to  the  most  dangerous  extrem- 
ities, gangrene  or  suppuration  being  already,  perhaps,  at  hand.  In  general  it 
may  be  said  that  if  the  attack  begins  with  slight  or  moderate  local  symptoms  and 
mild  constitutional  disturbance,  it  is  probably  an  ordinary  catarrhal  or  a  diffuse 
inflammation,  and  if  the  symptoms  do  not  increase  in  severity,  but  show  a  gen- 
eral improvement  at  the  end  of  twenty-four  to  thirty-six  hours,  recovery  will 
take  place  without  further  complications.  A  sudden  onset  with  violent  pain, 
high  temperature,  and  rapid  pulse,  on  the  other  hand,  usually  indicate  a  more 
immediately  dangerous  condition,  and  in  some  cases  there  is  reason  to  believe 
that  the  first  acute  sjaiiptoms  are  due  to  beginning  peritonitis,  the  result  of  per- 
foration, gangrene,  or  a  virulent  infection.  Intense  agonizing  pain  at  the  onset  is 
often  due  to  a  perforation.  Collapse  s3'mptoms,  whether  appearing  in  the  begin- 
ning or  later  in  the  attack,  if  the  patient  does  not  quickly  ralh",  are  significant  of  a 
virulent  infection  with  general  intoxication.  As  a  rule,  the  patient  is  not  seen 
during  the  earliest  stages  of  the  disease,  several  hours  or  even  a  day  elapsing 
before  a  ph5^sician  is  summoned  ;  much  importance  therefore  attaches  at  this  time 
to  the  following  questions :  Are  the  symptoms,  both  general  and 
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local,  subsiding;  are  they  becoming  more  severe;  or 
are  they  apparently  stationary?  If  after  twenty-four  hours 
the  patient  is  seen  to  be  getting  worse  instead  of  better,  complications  may 
usually  be  expected.  If  after  thirty-six  to  forty-eight  hours  there  is  continuous 
high  fever  and  a  correspondingly  rapid  pulse,  suppuration  or  a  general  infection 
is  strongly  suggested.  A  rapidly  increasing  pulse-rate,  especially  when  out 
of  proportion  to  the  degree  of  fever,  is  one  of  the  most  urgent  sj^nptoms, 
usuall}^  signifjang  gangrene,  or  perforation  with  beginning  peritoneal  infection, 
or  a  general  septicemia.  A  sudden  accession  of  local  pain  usually  indicates  a 
dangerous  change  due  to  the  beginning  of  perforative  peritonitis,  and  if  the 
pain  again  becomes  diffuse,  especially  if  it  is  associated  with  shock,  there  is 
probably  a  sudden  effusion  into  the  general  peritoneal  cavity.  A  lull  in  the 
local  symptoms,  particularly  in  the  presence  of  an  increasing  pulse-rate,  is  often 
due  to  gangrene  or  perforation  of  a  pyo-appendix,  and  is  soon  followed  by  more 
or  less  quickly  developing  peritonitic  symptoms,  unless,  indeed,  the  patient  suc- 
cumbs to  a  rapidly  fatal  toxemia. 

Suppurative  Peri-appendicitis. — This  condition  is  recognized  by  the  con- 
tinuance or  the  recrudescence  of  high  fever  and  rapid  pulse  after  the  second 
or  third  day,  associated  with  pronounced  local  symptoms  and  the  absence  of  any 
evidence  of  general  peritonitis.  The  most  positive  proof  of  a  circumscribed 
abscess  is  the  presence  of  a  tumor.  It  must  be  remembered,  however,  that  a 
mass  may  be  due  to  a  plastic  exudate,  gluing  together  contiguous  structures,  or 
to  the  adherent  rolled-up  omentum,  or  it  may  even  be  simulated  by  rigidity  of  the 
abdominal  muscles.  On  the  other  hand,  a  small  focus  of  suppuration  may  exist 
without  giving  rise  to  a  palpable  tumor.  At  a  later  stage,  when  the  abscess  is 
firmly  encapsulated,  constitutional  disturbances  diminish  owing  to  the  lessened 
absorption,  and  the  pulse  and  temperature  may  become  normal.  Fluctuation 
is  usually  not  detected  in  the  l^eginning  of  the  attack,  and  often  not  at  all.  In  the 
case  of  a  pelvic  abscess,  however,  as  in  one  instance  in  my  own  practice,  a 
fluctuating  tumor  ma}^  sometimes  be  detected  on  the  second  day.  In  the  absence 
of  distinct  local  signs,  continuous  fever  may  depend  upon  some  remote  metastatic 
infection  such  as  pylephlebitis  or  liver  abscess.  But  these  complications 
usually  occur  later  in  the  course  of  the  disease,  and,  as  a  rule,  are  attended  with 
unmistakable  symptoms. 

Progressive  Peritonitis. — The  onset  of  spreading  peritonitis  is  indicated 
when  the  local  pain,  tenderness,  and  rigidity  again  become  generalized  and  the 
pulse-rate  increases.  Confirmatory  signs,  such  as  chills,  persistent  nausea 
and  vomiting,  elevation  of  temperature,  especially  in  the  rectum,  and  an 
anxious  expression,  usually  appear  early,  but  much  valuable  time  will  be  wasted, 
and  the  present  deplorable  failure  of  operative  interference  in  this  class  of  cases 
will  continue,  if  such  pronounced  symptoms  are  waited  for,  because  when  the 
*  classical  signs  of  a  fully  established  peritonitis  are  present,  the  case  is  practically 
hopeless.    Peritonitis  occurs  most  commonly  between  the  second  and  fifth  days, 
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an  interval  which  is  the  danger  period  of  appendicitis.  It  must  be  remembered, 
however,  that  the  first  symptoms  of  the  attack  may  be  those  of  a  beginning 
peritonitis. 

Obscure  and  Masked  Forms  of  Appendicitis. — There  are  certain  cases 
of  appendicitis  which  are  not  attended  with  any  of  the  usual  clinical  mani- 
festations, and  the  patient  may  pursue  his  usual  avocation  until  suddenly  evi- 
dences of  some  remote  sequela  develop,  the  appendical  origin  of  which  is 
not  suspected.  A  striking  example  is  related  by  Treves,  in  which  a  middle- 
aged  gentleman,  after  being  a  little  out  of  sorts,  was  seized  with  pain  in  the  hepatic 
region  attended  by  a  rigor  and  a  subsequent  rise  of  temperature.  The  rigors 
were  repeated,  the  fever  became  very  high,  jaundice  supervened,  and  it  became 
evident  that  the  patient  was  suffering  from  pylephlebitis  and  liver  abscess. 
No  mischief  could  be  detected,  however,  in  any  part  of  the  abdomen  except 
about  the  liver.  In  fourteen  days  he  died,  when  the  liver  was  found  riddled 
with  abscesses ;  the  appendix,  which  was  disorganized  and  filled  with  pus,  had 
evidently  been  the  seat  of  long-standing  disease.  In  other  cases  the  clinical 
phenomena  are  vague  and  misleading,  the  symptoms  never  being  referred  to 
the  right  iliac  region  and  not  being  acute.  There  is  a  feeling  of  general 
malaise,  with  loss  of  appetite,  furred  tongue,  constipation  or  loose  bowels,  and 
a  little  swelling  and  tenderness  of  the  abdomen.  The  patient  maj^  be  able  to 
walk  and  even  to  work  while  an  appendicitis  is  progressing  and  a  large  ab- 
scess developing.  Fitz  (Amer.  Jour.  Med.  Sci.,  1886,  vol.  92,  p.  331)  men- 
tions the  case  of  a  sailor  who  was  at  work  rolling  barrels  of  flour  until 
the  day  of  his  admission  to  the  hospital.  He  had  then  a  prominent  fluctuant 
tumor  extending  along  the  outer  half  of  Poupart's  ligament.  The  gradual 
evolution  of  the  malady  with  slight  pain,  swollen  and  slightly  tender  abdomen, 
and  the  absence  of  localized  symptoms  may  strongl}^  suggest  tubercular  peri- 
tonitis. N.  C.  Powell  (personal  communication)  operated  upon  a  man  who 
had  been  ill  for  three  years,  being  about  one-half  of  the  time  confined  to  bed, 
with  supposed  tubercular  peritonitis.  After  removal  of  the  inflamed  appendix 
his  health  was  completely  reestablished.  Similar  cases  are  mentioned  by  Broca 
(These  de  Lyon,  1901).  In  other  cases,  again,  the  patient  suddenly  develops 
collapse  symptoms,  or  general  septicemia  appears  without  any  pronounced 
abdominal  symptoms.  A  history  of  preceding  attacks  of  appendicitis  is  an 
important  aid  in  the  diagnosis  of  these  obscure  cases.  It  must  also  be  borne  in 
mind  that  many  obscure  cases  of  fiver  abscess,  abscess  of  the  lung  or  pleura, 
and  cases  of  cryptogenetic  septicemia  are  of  appendical  origin. 

Examination  of  the  Patient. — The  characteristic  posture  of  the  patient 
in  appendicitis  immediately  arrests  the  attention.  Almost  without  exception  he 
assumes  the  dorsal  decubitus  with  the  right  leg  slightly  flexed,  and  exhibits 
an  evident  desire  to  avoid  all  movement.  I  once  saw  the  case  of  a  young  girl 
where  the  only  prominent  symptom  was  the  characteristic  attitude.  There  was 
no  spontaneous  pain,  and  firm  pressure  over  the  region  of  the  appendix  did  not 


DIAGNOSIS. 


411 


elicit  any  tenderness  nor  perceptible  spasm.  The  tem- 
perature was  99°  F.,  the  pulse  SO.  There  was,  how- 
ever, a  histor}'  of  acute  abdominal  pain  on  the  preceding- 
day,  and  when  I  saw  her  she  was  lying  on  her  back  with 
the  right  knee  drawn  up,  plainh'-  avoiding  all  movement 
whatever.  In  the  afternoon  of  the  same  day  the  tem- 
perature was  99.8°  F.,  and  the  pulse  slightly  acceler- 
ated. Operation,  performed  immediately,  revealed  a 
deeply  situated  appendix,  which  was  swollen,  turgid, 
almost  mahogany  colored,  and  co^'ered  with  flakes  of 
greenish  lymph. 

Abdominal  examination  must  include  inspection, 
palpation,  percussion,  and  auscultation. 

Inspection  . — The  abdomen  in  ordinary  cases 
appears  normal  or  it  may  be  slightly  meteorismic.  It 
is  usuall}^  symmetrical,  hnt  there  is  sometimes  slight  ful- 
ness in  the  right  lower  quadrant,  possibly  due  to  some 
distention  of  the  cecum,  and  the  right  iliac  groove  may 
not  be  so  well  marked  as  the  left.  A  distinct  promi- 
nence indicates  an  encapsulated  abscess.  The  respira- 
tory movements  are  usually  free  in  all  parts ;  limitation 
of  the  respiratory  movements  in  the  right  lower  abdo- 
men is  evidence  of  a  localized  peritonitis,  and  absence 
of  all  abdominal  movement  shows  a  general  peritoneal 
infection. 

Palpation  . — Before  palpating  the  abdomen,  the 
head  and  thorax  should  be  somewhat  elevated,  the 
knees  and  thighs  slightly  flexed,  and  the  patient  made 
to  relax  thoroughh'.  He  nnist  then  be  put  off  his 
guard  by  questions,  while  at  the  same  time  the  hand  is 
passed  over  the  entire  al^domen,  the  right  iliac  region 
being  avoided,  and  a  little  pressure  made  here  and 
there  to  discover  any  points  of  tenderness,  while  at  the 
same  time  a  definite  idea  is  obtained  as  to  the  general 
condition  of  the  abdominal  walls.  The  confidence  of 
the  patient  being  thus  gained,  the  surgeon,  still  dis- 
tracting his  attention,  makes  a  few  rotary  movements 
with  slight  pressure  with  the  finger-tips  over  the  right 
iliac  fossa,  noticing  if  there  is  any  complaint  of  pain, 
and  also,  especially,  any  rigidity  or  spasm  of  the  muscle ; 
and  then,  without  delay,  before  the  patient  has  time  to 
guard  against  the  attack,  he  makes  deep  pressure  with 
one  or  two  fingers  down  into  the  head  of  the  cecum 


Fig.  233. 
Piezometer  used  to  meas- 
ure the  amount  of  pressure 
necessary  to  produce  pain,  as 
well  as  the  force  required  to 
overcome  the  resistance  of  the 
muscular  spasm  as  compared 
with  the  opposite  side.  The 
piezometer  affords  an  ob,iec- 
tive  method  of  demonstrat- 
ing the  presence  of  pain  and 
resistance.  The  barrel  con- 
tains a  spring  and  both  cyl- 
inder and  rod  are  graduated. 
(One-half  natural  size.) 
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and  McBurney's  point,  when,  if  there  is  any  inflammatory  trouble,  the  patient 
at  once  cries  out  and  catches  his  hand.  In  doubtful  cases  of  appendicitis  the 
tactual  sense  may  be  supplemented  and  confirmed  by  the  use  of  the  instru- 


FiG.  234.  '} 
Showing  the  method  of  using  the  piezometer  to  determine  the  amount  of  pressure  needed  to  produce  papn. 
The  sliding  wheel  indicates  the  depth  of  the  depression  produced  by  a  given  amount  of  pressure,  and  the  mus- 
cle spasm  is  estimated  when  comparison  is  made  with  the  corresponding  point  on  the  opposite  side. 

ment,  piezometer,  shown  in  Figs.  233  and  234.  This  may  be  used  as 
an  algesimeter  to  determine  the  amount  of  pressure  necessary  to  elicit  tender- 
ness over  the  appendix,  and  may  also  be  used  to  estimate  the  degree  of  rigidity 
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in  the  right  iliac  fossa  by  comparing  the  rigidity  of  the  right  and  left  rectus 
muscles.  For  example,  with  a  pressure  of  500,  the  button  on  the  end  of  the  rod 
may  indent  the  abdominal  wall  so  that  the  wheel  registers  1  cm.  on  the  right  side, 
while  at  a  corresponding  point  on  the  left  side  it  registers  1.5  cm.  or  more.  In 
this  way  the  rigidity  is  demonstrated  bej'ond  a  question  and  no  allowance 
need  be  made  for  difference  in  tactual  sense.  At  the  same  time  the  graduated  rod 
indicates  the  amount  of  pressure  necessary  to  elicit  pain.  (Johns  Hopkins  Hos- 
pital Bulletin,  Sept.,  1904.) 

In  acute  cases,  and  also  in  patients  with  thick  abdominal  walls,  it  is  seldom 
possible  to  palpate  the  appendix.  Moreover,  the  attempt  to  do  so  is  not  without 
danger,  as  the  distended  or  gangrenous  appendix  may  easily  be  ruptured.  In 
chronic  appendicitis  the  thickened,  erect  appendix  is  plainly  felt.  In 
order  to  detect  the  appendix  according  to  the  method  described  by 
Edebohls,  the  examiner  seeks  the  margin  of  the  right  rectus  muscle,  on  the 
line  between  the  navel  and  the  anterior  superior  spine  of  the  ilium.  Then  with 
light  steady  pressure  the  fingers  are  introduced  under  the  margin  of  the  rectus 
until  the  common  iliac  artery  is  distinctly  perceptible.  The  appendix,  as  a  rule,  is 
felt  just  outside  the  artery,  its  insertion  being  about  an  inch  distant  from  the 
vessel  while  its  tip  often  crosses  it.  A  perityphlitic  exudate  may  at  first  be  masked 
by  the  rigidity  of  the  abdominal  wall,  but  as  the  acute  process  subsides,  it  is 
usuall)^  easily  recognized.  Examination  under  ether  will  often  reveal  the  swollen 
appendix  or  the  presence  of  an  exudate  which  could  not  otherwise  be  detected. 
This  method,  however,  is  seldom  indicated  except  as  a  guide  in  making  the  incision. 
The  examiner  must  alwaj^s  bear  in  mind  the  risk  of  rupturing  the  appendix  or  an 
encapsulated  abscess,  an  accident  which  has  more  than  once  occurred. 

In  some  obscure  cases  a  valuable  aid  in  examining  the  patient,  described  by 
B.  McMoNAGLE  (personal  communication),  is  the  pain  elicited  by  holding  the 
fingers  firmly  over  the  normal  site  of  the  appendix  and  requiring  the  patient 
to  contract  the  right  psoas  muscle  by  flexing  the  leg,  held  rigid  at  the  knee,  on 
the  body.  A  rectal  examination,  and,  in  married  women,  a  vaginal  examination 
:as  well,  should  never  be  omitted,  as  it  serves  not  only  to  exclude  affections  of  the 
pelvic  organs,  but  is  often  valuable  in  locating  the  appendix  and  in  revealing  its 
diseased  condition.  In  children,  particularly,  the  inflamed  appendix  may  be 
palpated  per  rectum  even  when  not  in  the  iliac  fossa.  In  adults,  however,  this 
method  of  examination  is  chieflv  of  use  when  the  appendix  is  situated  in  the  pel- 
vis, when  on  bimanual  examination,  i.  e.,  with  one  hand  on  the  abdomen  and  a 
finger  of  the  other  hand  in  the  rectum,  it  is  sometimes  possible  to  outline  the 
swollen,  inflamed  appendix  or  a  peri-appendical  exudate. 

Percussion  .—Normal  tympany  should  be  present  throughout  the  abdo- 
men, with  more  or  less  modified  resonance  over  the  region  of  the  appendix  in 
the  presence  of  an  omental  tumor  or  a  greatly  distended  appendix,  or  when 
-there  is  an  exudate.    Absolute  dulness,  if  present,  is  due  to  a  very  extensive 
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fibrinous  exudate,  or  to  an  abscess;  movable  dulness  in  the  flanks  indicates  the 
presence  of  effusion  into  the  general  peritoneal  cavity. 

Auscultation . — This  is  chiefl}^  of  use  in  determining  whether  symp- 
toms of  ileus  are  due  to  mechanical  obstruction  or  to  intestinal  paralysis. 

Urine  . — The  changes  in  the  urine  may  be  of  some  value  in  the  diagnosis 
of  a  few  obscure  cases  of  appendicitis,  especially  in  the  differential  diagnosis 
between  appendicitis  and  pneumonia  or  t  y  p  h  o  i  d  fever.  The  early 
appearance  of  indicanuria  and  the  relatively  later  appearance  of  albumen  are 
the  most  distinctive  features  (see  Chap.  XIX). 

DIFFERENTIAL  DIAGNOSIS. 

The  frequent  possibility  of  error  in  the  diagnosis  of  appendicitis  is  sho'mi  by 
the  large  number  of  cases  collected  b}^  J.  M.  Spillissy  (Ann.  Surg.,  1902,  vol.  35, 
p.  758)  illustrating  the  various  lesions  of  the  pelvis  and  abdomen  which  have 
been  mistaken  for  appendicitis.  The  most  important  sources  of  error  are  in  the 
acute  visceral  affections,  most  frequently  in  those  which  result  in 
peritonitis.  There  are,  as  noted  by  Treves,  "certain  symptoms  common  to  all 
acute  disorders  within  the  abdomen  at  their  outset,  in  which  a  sudden  and  violent 
impression  is  made  upon  the  great  nerve  centres.  These  symptoms  consist  of 
intense  and  sudden  pain  in  the  abdomen,  of  collapse  in  yar^'ing  degree,  and  of 
a  certain  amount  of  vomiting.  At  the  very  outset  such  conditions  as  p  e  r  i  - 
typhlitis,  renal  and  gall-stone  colic,  twisting  of  an 
ovarian  pedicle,  torsion  of  a  movable  kidney,  gen- 
eral peritonitis,  and  intestinal  obstruction,  have  been 
confused  one  with  another."  It  is  also  well  recognized  that  acute  i  n  t  r  a  - 
thoracic  affections,  particularly  in  children,  ma}'  in  the  beghming 
be  characterized  by  abdominal  symptoms  so  sudden  and  violent  that  the  disease 
itself  is  entirely  masked. 

Gastro-intestinal  Disease. — ^The  gastro-intestinal  diseases  liable  to  be  con- 
fused with  appendicitis  are  acute  gastritis  and  g  a  s  t  r  o  -  e  n  t  e  r  - 
i  t  i  s.  Appendicitis  is  frequently  mistaken  for  acute  indigestion,  but  simple 
digestive  disturbances  are  seldom  mistaken  for  appendicitis.  Intestinal  colic, 
when  chiefly  affecting  the  appendical  region,  in  the  beginning  may  simulate 
appendicitis,  but  is  distinguished  by  the  entire  absence  of  objective  signs.  In  the 
severer  forms  of  gastritis  the  attack  may  set  in  with  a  chill,  fever,  and  vomiting. 
There  may  be  constipation,  but  very  often  there  is  diarrhea.  The  abdomen 
may  be  swollen  and  slightly  tender  in  the  epigastric  region.  In  the  acute  forms 
it  may  at  first  be  impossible  to  make  a  definite  diagnosis,  but  the  absence  of 
symptoms  referable  to  the  right  iliac  region  and  the  general  freedom  from 
tenderness  and  rigidity  are  sufficient  to  put  the  examiner  on  his  guard. 
Acute  enteritis  in  children  may  set  in  very  brusquely  with  yom- 
iting,  colicky  pain,  and  high  fever.    The  abdomen  is  sensitive  and  the 
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child  lies  with  its  legs  drawn  up.  The  frequency  of  this  affection  in 
young  children  and  the  characteristic  frequent,  offensive  stools  should 
prevent  error.  Acute  enteritis  accompanied  with  extension  of  the  inflam- 
mation to  the  peritoneal  surface  ma}^  present  a  very  close  resemblance  to 
appendicitis.  A  case  related  by  Quenu  and  Cavasse  {Bull.  et.  mem.  de  la  Soc.  de 
chir.  de  Paris,  1900,  torn.  26,  p.  821)  is  that  of  a  boy,  aged  seventeen,  who  suffered 
from  violent  abdominal  pain,  constant  vomiting,  and  obstinate  constipation. 
After  two  days  his  bowels  were  moved  with  enemata.  The  same  evening  there 
was  slight  abdominal  distention,  tenderness  and  rigidity  in  the  right  iliac  fossa, 
slight  fever,  and  a  hippocratic  fades.  A  diagnosis  of  appendicitis  -was  made. 
Operation  revealed  a  normal  appendix,  but  the  small  intestines  were  congested 
and  covered  with  a  slight  exudate,  especially  over  the  lower  part  of  the  ileum. 

Stercoral  typhlitis  is  now  recognized  as  a  rare  affection.  It  is, 
however,  occasionally  confused  with  appendicitis.  The  diagnosis  of  the  condi- 
tion is  fully  described  in  Chap.  XXI. 

Foreign  bodies  in  the  intestine,  especially  in  the  cecal 
region,  have  frequently  been  mistaken  for  appendicitis.  For  example,  in  a  case 
described  by  Mu;\iford  (Bost.  Med.  and  Surg.  Jour.,  1899,  p.  602)  a  girl,  aged  twelve 
years,  was  suddenl}'  seized  with  severe  abdominal  pain  referred  to  the  umbilicus, 
followed  in  a  few  hours  by  vomiting.  Her  bowels  were  moved  with  castor 
oil,  but  the  pain  increased,  being  especially  severe  in  the  right  iliac  region.  On 
the  third  day  the  temperature  was  103°  F.  and  the  pulse  112.  Her  abdomen  was 
distended,  rigid,  and  tender,  especially  over  McBurney's  point.  Operation 
revealed  a  normal  appendix  and  the  cecum  distended  with  a  mass  of  orange 
pulp.  The  differential  diagnosis  in  such  cases  can  only  be  made  by  an  explor- 
atory laparotomy. 

Perforation  of  g  a  s  t  r  o  -  i  n  t  e  s  t  i  n  a  1  ulcers,  as  well  as 
large  perforations  of  the  appendix  in  which  there  is  an  extensive  extra- 
vasation of  septic  material,  are  all  accompanied  with  sudden  excruciating 
pain,  followed  almost  immediately  with  symptoms  of  shock.  In  all  of 
these  conditions  the  initial  pain  is  commonly  referred  to  the  umbilical 
or  epigastric  regions,  and  in  the  absence  of  a  history  pointing  to  gas- 
tric or  intestinal  ulcer,  the  differential  diagnosis  is  often  impossible  without  an 
exploratory  operation.  In  perforati^'e  appendicitis,  however,  there  is  usually 
a  predominance  of  tenderness  and  rigidity  in  the  right  iliac  region,  while  if  the 
pain  and  other  symptoms  continue  to  be  localized  in  the  epigastrium, 
perforated  gastric  ulcer  is  probable.  The  less  acute  forms  of  gastric 
ulcer,  where  adhesions  have  formed,  or  where  perforation  occurs  into 
the  lesser  abdominal  cavity,  are  not  apt  to  be  confused  with  appendicitis. 
A  further  aid  in  the  differential  diagnosis  is  the  greater  liability  of  young 
women  to  the  acute  forms  of  gastric  ulcer.  With  a  preceding  history  of 
gastric  disturbance,  especially  of  hematemesis  or  of  hemorrhage  from  the  bowel, 
the  diagnosis  of  gastric  or  duodenal  ulcer  is  seldom  doubtful.    The  possibiUty 
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of  the  coexistence  of  the  two  affections,  as  in  the  cases  of  Treves  and  ]\Iathesox, 
already  cited,  should  be  borne  in  mind.  A  definite  diagnosis  of  intestinal  perfo- 
rations, especially  when  situated  in  the  terminal  portion  of  the  ileum,  the  cecum, 
or  the  ascending  colon,  can  seldom  be  made  without  an  explorator}'  incision. 
In  a  case  described  by  Deaver,  where  a  diagnosis  had  been  made  of  acute  appen- 
dicitis with  general  peritonitis,  there  was  a  perforation  of  the  ileum  about  H  or 
2  in.  from  its  junction  with  the  cecum.  In  Quinard's  case  (cited  by  Spillissy) 
the  cecum  and  appendix  were  normal,  but  there  was  a  perforation  in  the  ileum 
30  cm.  from  the  ileocecal  junction. 

Ulceration  and  perforation  of  the  intestine  due  to  the  specific  inflammatory 
affections,  more  especially  typhoid  fever  and  tuberculosis, 
are  somewhat  frequently  confounded  with  appendicitis;  and,  on  the  other  hand, 
appendicitis  has  sometimes  been  mistaken  for  these  conditions.  The  clinical 
features  of  these  diseases  are  fully  considered  in  Chaps.  XXIX  and  XXXII. 

The  relation  of  mucous  colitis  and  appendicitis  is  interesting. 
As  I  have  said  elsewhere,  obstipation  and  colitis  with  mucous  stools  are  often 
the  sign  of  a  latent  appendicitis,  and  are  cured  by  the  removal  of  the  appendix. 
The  difi^erential  diagnosis,  as  a  rule,  rests  upon  the  history  of  mental  strain 
or  worry  preceding  the  onset  of  the  trouble  and  the  presence  of  marked  nervous 
manifestations,  such  as  hysteria,  hypochondriasis,  etc.  On  the  other  hand, 
a  history  of  a  preceding  acute  or  chronic  appendicitis  is  exceedingly  suggestive 
of  the  appendical  source  of  the  trouble.  In  any  case  of  mucous  colitis  in  which 
nervous  symptoms  are  not  a  predominant  feature  of  the  disease,  appendicitis 
should  be  suspected. 

Tumors  in  the  ileocecal  region  or  in  the  ascending  colon  may  be 
mistaken  for  appendical  disease,  particularly  when  symptoms  of  perforative 
peritonitis  occur  in  a  person  who  had  not  previously  suffered  from  any 
distinct  evidence  of  the  disease.  The  exudate  accompanying  appendicitis, 
on  the  other  hand,  has  also  frequently  been  mistaken  for  a  true  neoplasm. 
Intestinal  tumors  may  progress  withbut  pain,  unless  the  parietal  peri- 
toneum is  involved,  and  in  the  absence  of  ulceration  there  may  be  but 
slight  digestive  and  constitutional  disturbances.  As  a  rule,  however,  there 
is  a  history  of  attacks  of  pain,  the  passage  of  blood  and  mucus  in  the 
stools,  loss  of  weight  and  of  strength.  In  late  cases  these  S3'mptoms  are 
aggravated  and  there  may  be  miore  or  less  cachexia.  Symptoms  of  chronic 
obstruction  are  frequently  observed.  There  may  be  slight  fever,  and  leucocy- 
tosis  is  usually  present.  A  tumor  can  generally  be  detected.  The  diff'erentiation 
between  the  tumor  in  the  case  of  a  new  groAvth,  and  a  peri-appendical  exudate 
is  often  perplexing.  As  a  rule,  a  new  growth  is  more  or  less  freely  movable, 
is  sharply  circumscribed,  and  develops  graduall)^'  while  a  perityphlitic  inflam- 
matory mass  is  less  movable,  less  definitely  outlined,  and  develops  rapidly,  usu- 
ally with  acute  local  and  constitutional  sj^mptoms.  The  new  growth,  however, 
may  be  adherent  to  contiguous  structures  and  immovable;  while,  on  the  other 
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hand,  an  inflammatory  mass  may  possess  considerable  mobility.  Again,  the  neo- 
plasm may  apparently  develop  suddenly  in  a  person  in  good  health,  whereas  the 
inflammatory  exudate  may  be  present  for  months  or  even  years,  as  in  Fencer's 
case,  and  may  sometimes  be  accompanied  by  progressive  emaciation  and  cachexia. 
Two  years  ago  I  operated  upon  the  wife  of  a  physician  for  what  was  supposed  to  be 
chronic  appendicitis.  She  had  been  perfectly  well,  except  for  some  trifling  indiges- 
tion, until  about  six  weeks  before  operation,  when  she  suffered  from  a  moderately 
severe  attack  of  pain  in  the  right  iliac  region  associated  with  some  fever,  accom- 
panied, it  was  said,  by  a  leucocytosis  of  12,000.  She  was  ill  for  about  three  weeks, 
and  after  the  acute  symptoms  had  subsided  she  occasionally  felt  some  slight  pain 
in  the  right  side,  while  there  was  a  small,  definitely  circumscribed  mass  in  the 
iliac  fossa,  which  was  not  freely  movable,  and  was  not  very  sensitive.  There 
was  no  disturbance  of  digestion  and  the  bowels  were  normal.  Operation  re\'ealed 
a  normal  appendix  and  a  carcinoma  of  the  cecum.  The  age  of  the  patient  is 
of  some  value  as  an  aid  to  the  diagnosis,  but  it  must  be  remembered  that  new 
growths  are  not  rare  in  youthful  persons  and  that  appendicitis  sometimes  occurs 
in  advanced  life. 

Lenzmann  states  that  the  distention  of  the  bowel  with  air  is  sometimes  an 
aid  in  differential  diagnosis.  In  the  case  of  carcinoma,  which,  in  the 
majority  of  cases,  is  an  annular  growth,  the  cecum  becomes  contracted  when  the 
intestine  is  distended  by  gas,  but  an  inflammatory  exudate  does  not,  as  a  rule, 
prevent  its  dilation.  This  procedure,  however,  is  not  always  trustworthy,  as  a 
new  growth  may  be  limited  to  the  posterior  surface,  and  would  not  then  interfere 
with  the  cecal  distention,  while,  on  the  other  hand,  extensive  adhesions  in  inflam- 
matory cases  may  greatly  limit  it.  A.  Gerster  (.V.  Y.  Med.  Jour.,  Aug.,  1902) 
had  a  case  of  relapsing  appendicitis  in  a  man,  twenty  years  old,  which  presented 
the  following  points  of  resemblance  to  a  neoplasm  of  the  ileocecal  region:  A 
large  rounded  tumor  of  gradual  development,  movable,  giving  very  little  pain 
when  the  patient  lay  quietly  in  bed,  and  not  accompanied  with  chills  nor  rise  of 
temperature,  the  bowels  being  regular.  The  chief  points  in  favor  of  the  inflam- 
matory nature  of  the  tumor  were  the  age  of  the  patient,  and,  especially,  the 
history  of  three  previous  attacks  of  appendicitis. 

Ileocecal  tumors  of  tubercular  origin  are  distinguished  from  malignfmt 
growths  on  the  one  hand,  and  simple  inflammation  on  the  other,  by  their  slow 
evolution,  their  characteristic  contour,  and,  especially,  by  the  history  of  ante- 
cedent tubercular  trouble,  or  the  presence  of  enlarged,  hard  glands  in  the  cervi- 
cal or  other  region. 

Acute  intestinal  obstruction  may  be  due  to  stran- 
gulation, volvulus,  intussusception,  strictures,  or 
foreign  bodies.  In  all  of  these  conditions  the  s^miptoms  are  sim- 
ilar to  acute  appendicitis,  and  all  have  been  confused  with  it.  If  the  case  is 
seen  early  there  is,  in  the  majority  of  cases,  no  diflniculty  in  the  differential  diag- 
nosis, the  acute  onset  with  severe  abdominal  pain,  becoming  more  intense  and 
27 
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continuous  and  soon  followed  by  vomiting  of,  at  first,  the  contents  of  the  stomach, 
then  bile,  and  then  fecal  matter,  being  very  characteristic.  The  presence  of 
obstipation  and  early  collapse  are  also  most  important  diagnostic  features.  The 
absence  of  fever  at  the  onset,  and  of  early  high  leucocytosis,  as  well  as  the  absence 
of  early  abdominal  tenderness,  distinguish  it  from  appendicitis.  Later  on, 
when  symptoms  of  peritonitis  develop,  the  differential  diagnosis  may  be  impos- 
sible, unless  a  clear  history  of  the  onset  of  the  attack  can  be  obtained.  Stran- 
gulation of  the  intestine  by  bands  of  adhesions,  by  a  Meckel's  diverticulum,  b}^ 
the  adherent  appendix,  or  by  its  incarceration  in  peritoneal  pockets,  is  most  com- 
monly mistaken  for  appendicitis.  Spillissy  has  collected  18  cases  of  obstruc- 
tion due  to  trouble  involving  Meckel's  diverticulum,  in  which  a  diagnosis  of 
appendicitis  was  made.  Diseases  of  this  rudimentar}'-  structure  cannot  be 
distinguished  from  appendicitis  before  operation  (see  Chap.  XXV). 

Incarcerated  internal  hernia  may  readily  be  confased 
with  appendicitis,  particularly  when  the  incarceration  is  not  complete.  As  a 
rule,  however,  there  are  early  signs  of  complete  obstruction,  while  symptoms 
of  ileus  in  appendicitis  are  not  present  in  the  beginning  of  general  peritonitis, 
but  follow  its  development.  J.  B.  Deaver  observes  that  incipient 
hernia  may  simulate  chronic  appendicitis.  Palpation  of  the  mguinal 
rings  will  usually  reveal  the  source  of  the  trouble  in  such  cases. 

Intussusception  may  present  a  close  resemblance  to  acute  appen- 
dicitis. In  both  there  may  be  the  initial,  severe,  colicky  pain,  vomiting,  and 
collapse.  The  pain  ma}^  be  confined  to  the  right  side  and  a  tumor  may  be  felt.  In 
intussusception  the  pain  resembles  a  severe  colic  and  is  often  relieved  by  pres- 
sure; vomiting  is  more  marked,  and  there  is  severe  tenesmus  with  escape  of 
blood,  or  of  blood  and  mucus  from  the  bowels.  The  tumor  is  better  defined, 
less  tender,  and  movable.  In  every  case  of  acute  colic  in  young  children  the 
question  of  intussusception  should  be  considered  and  the  examination  directed 
to  its  possible  discovery.    Examples  of  this  condition  are  given  in  Chap.  XX. 

Intestinal  parasites  may,  in  children,  give  rise  to  abdominal 
symptoms,  which  in  their  brusque  onset  and  violent  character,  together  with 
the  consequent  severe  constitutional  disturbances,  closeh^  simulate  acute  appen- 
dicitis. Instructive  examples  of  this  confusion,  given  by  C.  Arbore-Rally 
and  Metchnikoff,  are  described  in  Chap.  XX.  The  differential  diag- 
nosis rests  chiefly  upon  the  discovery  of  the  ova  of  the  parasites  in  the 
stools.  It  must  be  borne  in  mind,  however,  as  is  clearly  shown  in  Chap. 
XX,  that  intestinal  parasites  may  be  associated  with,  and  indeed  may  be  the 
exciting  cause  of,  acute  appendical  inflammation.  The  blood  examination 
may  be  of  great  value  in  doubtful  cases,  as  in  helminthiasis  a  high  grade  of 
eosinophiles  is  frequently  found,  while  in  the  early  stages  of  acute  appendicitis 
there  is  often  a  marked  diminution  or  a  total  absence  of  these  cells  (SniON, 
Clinical  Diagnosis).  As  the  infection  terminates,  however,  the  eosinophiles  are 
relatively  and  actually  increased  (David,  These  de  Paris,  1903). 
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Lead  Colic. — In  the  absence  of  general  symptoms  of  phimbism,  lead  colic 
may  be  mistaken  for  appendicitis,  and  vice  versa.  Bernard  {These  de  Paris, 
1901)  refers  to  a  case  in  which  the  appendix  was  removed  on  account  of  abdom- 
inal symptoms  suggestive  of  appendicitis.  The  following  year  the  patient 
suffered  from  an  attack  of  an  exactly  similar  nature,  and  it  was  then  found  that  he 
was  the  subject  of  lead  colic.  An  attack  of  colic  in  chronic  lead  poisoning  is 
often  preceded  by  gastric  or  intestinal  sjmiptoms,  particularly  constipation.  The 
pain  is  over  the  whole  abdomen  and  is  usually  paroxysmal.  There  is  often,  in 
addition,  a  dull  heavy  pain  between  the  paroxysms,  and  there  may  be  vomiting; 
attacks  of  pain  with  acute  diarrhea  may  also  occur.  Acute  lead  poisoning  may 
present  vomiting  and  pain  in  the  abdomen,  with  gastro-intestinal  symptoms  of 
the  most  intense  description,  accompanied  by  collapse  which  may  prove  rapidly 
fatal.  In  lead  cohc,  unlike  colic  due  to  inflammatory  disease,  there  is  an  absence 
of  general  or  localized  tenderness,  in  fact,  the  pain  is  usually  relieved  by  pressure. 
The  pulse-rate  instead  of  being  accelerated  is  retarded,  and  there  is  increased 
tension  (Ritzel  quoted  by  Osier).  The  blood  examination  is  here  of  importance 
in  the  differential  diagnosis.  According  to  Da  Costa  (Clinical  HematoJor/y,  1901), 
there  is  often  pronounced  leucocytosis,  especially  in  cases  with  acutely  toxic 
symptoms,  but  granular  basophilia  of  the  erythrocytes  can  be  detected  even 
in  the  earliest  stage  of  plumbism,  while  m  appendicitis  this  does  not  occur.  Acute 
poisoning  may  simulate  acute  appendicitis,  which  at  the  outset  presents  signs 
of  acute  diffuse  peritonitis  accompanied  by  signs  of  collapse.  In  such  a  case 
the  temperature,  the  pulse,  and  the  leucocyte  count  ma,y  not  present  points  of 
differentiation.  As  acute  lead  poisoning  is  usually  the  result  of  a  large  amount 
of  poison  taken  accidentallj''  or  with  suicidal  intent,  the  history  will  usually  give 
the  clue.  The  most  important  cases  are  those  in  which  there  is  coincident  plumb- 
ism  and  appendicitis.  A  patient  presenting  general  symptoms  of  lead  poisoning 
may  be  seized  with  an  attack  of  acute  or  chronic  appendicitis,  Avhich  is  considered 
to  be  merely  the  usual  abdominal  symptoms  of  plumbism.  The  chief  points  in  the 
differential  diagnosis  are  the  localization  of  the  pain  in  the  right  iliac  fossa, 
the  presence  of  diffuse  or  localized  tenderness,  and  rigidity  of  the  abdominal 
walls.  The  temperature  is  more  or  less  elevated  and  the  pulse  accelerated.  Leu- 
cocytosis, if  present,  is  a  valuable  confirmatory  sign.  The  detection  of  a  mass 
in  the  right  iliac  fossa  is,  of  course,  positive  evidence  that  the  attack  is  not  due  to 
plumbism. 

Affections  of  the  Peritoneum  and  Mesentery. — Tubercular  peritonitis, 
both  in  the  clironic  and  the  acute  form,  ma}-  simulate  appendicitis.  Many 
cases  set  in  acutely  with  fever,  abdominal  tenderness,  and  the  usual  symptoms 
of  an  ordinary  acute  peritonitis,  the  predominating  symptoms  often  being  referred 
to  the  right  iliac  region.  These  cases  are  frequently  mistaken  for  appendicitis 
with  localized  peritonitis.  In  other  instances  the  onset  is  exceedingly  brusque, 
with  acute  abdominal  symptoms  and  marked  constitutional  disturbance,  sim- 
ulating acute  perforative  appendicitis  with  generalized  peritonitis.    A  case  de- 
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scribed  by  Rousseau  {These  de  Paris,  1901)  is  that  of  a  child  who  awakened  with 
sudden  sharp  pain  in  the  abdomen,  the  maximum  intensit}'  of  the  pain  being  in 
the  right  flank.  She  vomited  almost  immediately,  and  at  the  same  time  se"\'eral 
ascarides  were  passed  fer  rectum.  A  few  hours  later  she  vomited  some  mucus. 
Twelve  hours  after  the  onset  of  the  attack  she  was  admitted  to  the  hospital 
in  a  critical  condition,  presenting  the  typical  facies  abdominalis,  cold  extremities, 
rapid  respiration,  and  extremely  small  pulse.  The  abdomen  was  distended, 
and  palpation  in  the  right  flank  elicited  acute  pain  and  muscular  resistance. 
A  diagnosis  was  made  of  probable  peritonitis  due  to  perforative  appendicitis, 
and  immediate  operation  performed.  There  was  a  small  amount  of  serous 
fluid  in  the  abdominal  cavity  and  the  serous  membrane  was  covered  Avith  fine 
tubercular  granulations.  The  child  did  not  improve  after  the  operation,  but 
presented  signs  of  increasing  intoxication,  and  died  on  the  sixth  day.  An  instance 
of  the  chronic  form,  given  by  Treves,  is  the  case  of  a  boy,  aged  thirteen,  admitted 
to  the  hospital  complaining  of  pain  in  the  right  side  and  occasional  vomiting. 
He  declared  that  the  pain  began  suddenly  some  months  previously,  being  accom- 
panied with  vomiting  and  a  tender  swelling  in  the  cecal  region,  which  had  not 
entirely  disappeared.  An  exploratory  incision  revealed  a  localized  tubercular 
peritonitis,  with  evidence  of  extension  over  the  general  serous  surfaces.  The 
appendix  appeared  normal.  The  most  characteristic  features  of  the  acute  attack 
are  the  more  moderate  fever,  the  less  acute  abdominal  tenderness,  the  more  indef- 
inite localization  of  the  sj^mptoms,  the  more  frequent  occurrence  of  fecal 
vomitihg.  None  of  these  indications,  however,  are  distinctive,  and  in  some 
instances  the  differential  diagnosis  is  impossible.  Most  important  among  the 
diagnostic  points  are  the  personal  and  hereditary  antecedents  of  the  patient. 

General  peritonitis  secondarj^  to  measles  has  been 
described  by  R.  T.  Morris  (N.  Y.  Med.  Jour.,  1899,  vol.  1,  p.  470)  as  being  mis- 
taken for  acute  appendicitis  with  general  peritonitis. 
Operation  showed  the  peritoneum  thickened  and  infiltrated,  while  the  abdominal 
cavity  was  filled  with  viscid  lymph.  Recovery  was  retarded  b}'  an  attack  of 
meningitis  accompanied  b}^  pleurisy  and  pericarditis. 

A  case  of  lipoma  of  the  mesentery,  twisted  on  its  axis  and 
producing  gangrene  and  perforation  of  the  ileum,  which  were  at  first  mistaken 
for  acute  perforative  appendicitis,  has  been  sent  me  by  A.  C.  Bernays  of  St. 
Louis.  The  patient,  a  girl  six  years  old,  was  suddenly  taken  with  severe  colic 
followed  by  vomiting.  There  was  an  obvious  tumor  in  the  iliac  fossa,  but  little 
tenderness.  The  child  was  moribund  when  sent  to  the  hospital,  but  was 
operated  on  as  a  last  resort — too  late,  however,  to  save  her  life. 

A  mass  of  gangrenous  omentum,  causing  acute  abdominal 
symptoms,  associated  with  shock,  in  a  case  reported  by  Spillissy,  was  oper- 
ated on  for  supposed  appendicitis. 

Enlarged  retrocecal  and  retrocolic  glands  have 
frequently  given  rise  to  a  diagnosis  of  appendicitis.    The  majorit)'  of  these  cases 
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have  been  due  to  tubercular  disease,  but  in  a  case  reported  by  Condamm  and 
VoRON  (cited  by  Spillissy)  the  adenitis  was  of  syphilitic  origin.  A  unique 
case  of  typhoidal  adenitis  mistaken  for  appendicitis  has  been  described  by 
Richardson  (N.  Y.  State  Med.  Jour.,  July,  1901).  Russell  (Mod.  Med.  Set., 
Feb.,  1902)  reports  a  case  of  fatal  vaccination  infection  which 
presented  symptoms  resembling  acute  appendicitis.  The  vaccination,  on  the 
right  thigh,  had  apparently  been  followed  by  suppurative  adenitis  of  the 
inguinal  and  iliac  glands  and  diffuse  fibro-purulent  peritonitis. 

Diseases  of  the  Kidneys  and  Ureters. — Floating  kidney  has  frequently 
been  mistaken  for  appendicitis,  and  se\'eral  instances  have  been  recorded  in 
which  the  true  condition  was  only  discovered  at  operation.  In  a  case  described 
by  Miller  (Med.  Rec,  1900,  p.  353)  the  presence  of  a  mass  in  the  right  iliac  fossa 
with  a  history  of  more  or  less  constant  pain  extending  over  about  a  3''ear,  was 
very  suggestive  of  appendical  trouble.  The  occurrence  of  acute  attacks  ("  Dietl's 
crises")  characterized  by  severe  abdominal  pain,  chills,  nausea,  vomiting,  fever, 
and  collapse  in  a  patient  who  is  not  known  to  l)e  suffering  from  floating  kidney, 
may  be  very  misleading.  The  kidney  during  these  attacks  is  swollen,  tender, 
and  often  less  freely  movable,  while  on  account  of  the  localized  tenderness  and 
the  rigidity  of  the  abdominal  walls  palpation  may  be  difficult  and  unsatisfac- 
tory. The  chief  diagnostic  features  are  the  characteristic  shape  of  the  organ 
together  with  its  mobilit}^,  and  in  the  ordinary  cases  the  diagnosis  is  rarely  doubt- 
ful. By  making  the  patient  relax  thoroughlj'-,  especially  when  lying  on  the  left 
side  with  the  right  thigh  flexed,  the  kidney  can  be  readily  grasped  and  made 
to  slip  back  into  its  normal  position.  Sometimes  also  a  depression  in  the  flank 
corresponding  to  the  normal  site  of  the  kidney  is  plainly  visible. 

During  the  acute  attacks  the  muscular  rigidity  is  usually  more  diff'use  and 
not  so  marked  as  in  appendicitis,  and  the  tenderness  is  often  more  severe  poste- 
riorly. The  condition  of  the  urine  is  sometimes  an  aid  in  the  differential  diagnosis. 
During  acute  renal  attacks  an  excess  of  uric  acid  is  common,  but  high-colored, 
scanty  urine,  and  the  occasional  presence  of  pus  and  blood  may  accompany 
either  affection.  Acute  anuria  may  also  occur  in  either,  but  with  the  subsequent 
voiding  of  a  large  amount  of  urine  the  renal  pain  is  entirely  relieved,  while 
appendical  symptoms  are  not  affected.  A  diagnostic  point  of  great  significance 
is  the  frequent  occurrence  of  floating  kidney  in  neurasthenic  women.  A  history 
of  attacks  of  pain  not  always  referred  to  the  same  region,  or  a  history 
of  intermittent  hydronephrosis,  indicate  a  movable  kidney.  Finall}^,  in  all 
doubful  cases,  examination  under  ether  narcosis  will  at  once  reveal  the  presence  of 
a  floating  kidney.  It  is,  however,  of  great  importance  to  remember  that  the  two 
affections  frequently  coexist,  some  observers  believing  that  a  large  percentage  of 
cases  of  chronic  appendicitis  is  a  constant  accompaniment  of  right  floating  kid- 
ney. It  is  therefore  essential  in  the  presence  of  a  floating  kidney  to  definitely 
exclude  the  presence  of  appendicitis. 

Renal  calculus  may  produce  symptoms  closely  simulating  acute  or  chronic 
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appendicitis.  Renal  colic  due  to  the  entrance  of  a  calculus  into  the  ureter  may 
set  in  abruptly  without  apparent  cause,  or  may  follow  a  strain  in  lifting.  It  is 
described  by  Osler  as  characterized  by  agonizing  pain,  which  starts  in  the  flank 
of  the  affected  side,  passes  down  the  ureter,  and  is  felt  m  the  testicle  and  the  inner 
side  of  the  thigh.  The  pain  may  also  radiate  through  the  abdomen  and  chest  and 
be  very  intense  in  the  back.  In  severe  attacks  there  are  nausea  and  ^'omiting 
and  the  patient  is  collapsed.  A  chill  may  precede  the  outbreak,  and  the 
temperature  ma}^  rise  as  high  as  103°  F.  Perspiration  breaks  out  upon  the  face 
and  the  pulse  is  feeble  and  quick.  Mictm-ition  is  frequent,  and  occasionally  pain- 
ful, while  the  urine,  as  a  rule,  is  blood3^  The  attack  may  not  last  longer  than 
an  hour  ;  in  other  instances  it  continues  for  a  day  or  more,  with  periods  of 
temporary  relief.  There  is  usually  tenderness  on  the  affected  side.  If  the  cal- 
culus remains  in  the  kidney  there  is  usually  a  dull  pain,  often  referred  to  the  back. 
In  some  cases  the  pain  comes  on  in  acute  paroxj'sms.  Hematuria  is  common, 
but  by  no  means  constant,  and  the  urine  ma}^  be  clear  for  days.  There  ma}- 
also  be  intermittent  attacks  of  pyuria.  The  distinctive  features  in  the  differ- 
ential diagnosis  are  the  situation  and  du'ection  of  the  pain,  the  retracted  and 
painful  testicle,  and  the  changes  in  the  urine.  When  the  calculus  is  in  the  lower 
portion  of  the  ureter,  just  above  the  pelvic  brim,  and  the  pain  and  tenderness 
centre  at  this  point,  the  diagnosis  is  sometimes  exceedingly  difficult.  The  X-ray 
examination  is  a  most  valuable  diagnostic  aid,  but  may  lead  to  erroneous  con- 
clusions, particularly  when  a  ureteral  calculus  is  found  in  the  iliac  fossa. 

The  following  interesting  examples  of  the  confusion  that  may  exist  between 
these  conditions  have  been  sent  me  by  Prof.  D.  Giordano  of  Venice,  Italy: 

I.  A  boy,  age  thirteen.  Lad  a  history  of  three  previous  attacks  of  sudden  acute 
pain  in  the  right  iUo-inguinal  region,  in  which  a  diagnosis  was  made  of  muscular 
rheumatism.  A  fourth  attack  began  with  pain  all  over  the  right  side  and  radiat- 
ing to  the  crural  region,  accompanied  ^with  severe  strangury  and  diffi- 
cult, frequent,  and  painful  micturition.  A  diagnosis  of  renal  calculus  was  made. 
Dr.  Giordano  was  then  called  in  to  examine  the  bladder.  The  vesical  examina- 
tion was  negative  and  tlie  urine  normal,  sa^'e  for  the  abundance  of  urates.  Tliere 
was,  however,  tenderness  on  pressure  over  McBuniey's  point,  and  Dr.  Giordano 
made  a  diagnosis  of  appendicitis  with  reflex  strangury.  At  the  end  of  a  mouth 
there  was  almost  no  amelioration  and  micturition  continued  frequent  and  difficult. 
LaiDarotomy  then  performed  showed  the  appendix,  erect  and  trumpet-shaped, 
richly  vascular,  but  free  from  adhesions.  Its  removal  ■\^•as  followed  by  complete 
relief  of  the  urinary  difficulty. 

II.  The  patient  was  a  woman,  twenty-seven  years  old,  whose  troul^le  had 
begun  six  years  previously,  on  the  eighth  day  after  labor,  ^^•ith  pain  in  tlie 
right  lumbar  and  h}''pogastric  regions.  The  pain,  AA^hich  ^^•as  constant,  A\'as  marked 
by  acute  attacks  of  strangury.  After  three  years  of  suffering, 
double  oophorectomy  was  performed,  without  benefit.  Tlie  pain  continued  and  was 
associated  with  alternate  constipation  and  diarrhea.  A  month  before  consult- 
ing Dr.  Giordano  the  pain  became  more  violent,  and  was  localized  in  the  iliac 
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fossa,  although  radiating  throughout  the  entire  abdomen.  There  was  mucus  in 
the  stools,  frequent  rigidity,  and  occasional  vomiting.  The  abdomen  was  dis- 
tended, tender  on  pressure  in  the  right  ihac  region,  and  acutely  tender  over  Mc- 
Burney's  point.  There  was  a  small  painful  tumor  at  the  base  of  the  right  broad 
ligament.  The  urine  contained  a  large  amount  of  indican,  no  albumen,  and  no 
biliary  pigments.  Operation  revealed  a  long,  hyperemic,  claviform  appendix,  and 
the  tumor  noted  at  the  base  of  the  broad  hgament,  which  had  been  taken  for  an 
inflamed  lymphatic  gland,  proved  to  be  a  ureteral  calculus  2  cm.  long  and  1.5  cm. 
in  its  greatest  diameter. 

Another  case,  sent  me  by  A.  J.  Ochsner  of  Chicago  (personal  communication), 
is  as  follow'S : 

A  man,  fifty-five  years  old,  gave  a  history  of  several  acute  attacks  of  appen- 
dicitis extending  over  a  period  of  t-wo  and  one-half  }'ears.  In  one  attack  there 
was  severe  pain  in  the  region  of  the  bladder,  accompanied  with  frequent,  painful 
micturition,  and  at  this  time  a  few  clots  of  blood  were  passed  in  the  urine.  Four 
weeks  before  admission  to  the  hospital  the  patient  suffered  from  a  severe  attack 
of  pain  in  the  abdomen  which  became  more  marked  in  the  right  iliac  region  on 
the  second  day,  but  changed  to  the  left  iliac  region  on  the  third,  and  then  extended 
to  the  left  kidney.  There  was  severe  nausea,  constipation,  and  slight  fever,  the 
whole  attack  lasting  one  week.  On  admission,  three  weeks  later,  the  patient  had 
a  good  appetite;  the  temperature  and  pulse  were  normal.  There  was  slight  ten- 
derness at  McBurnej''s  point,  l^ut  apart  from  this  the  al)dominal  examination  was 
negative.  Urinah'sis  was  also  negative.  A  skiagram  showed  two  very  definite 
shadows,  considered  to  be  calculi  in  the  left  ureter.  On  account  of  the  obscure 
history,  a  median  incision  was  made.  The  small  intestines  were  found  acutely 
congested,  the  appendix  was  adherent  to  the  inner  side  of  the  cecum,  and  surrounded 
by  omentum,  which  inclosed  a  large  perforation  in  the  vermiform  appendix.  There 
were  enlarged  glands  in  the  mesappendix,  and  in  the  mesentery  of  the  ileum  to  the 
left  of  the  median  line  were  two  calcareous  bodies. 

Brewer  (Ann.  Surg.,  1901,  vol.  33,  p.  590)  refers  to  three  cases  in  w^hich 
a  diagnosis  w^as  made  of  appendicitis,  but  which  pro\'e(i  to  be  ure- 
teral and  renal  calculi. 

Pyonephrosis  may  closely  resemble  acute  or  chronic  relapsing 
appendicitis.  C.  P.  Noble  (personal  communication)  had  a  case  in  w-hich  the 
patient  w^as  operated  on  for  supposed  appendicitis,  but  the  appendix  was  found 
to  be  normal,  and  a  pyelitis  the  source  of  the  trouble.  The  patient  got  well 
of  the  pyelitis,  while  in  bed  recovering  from  the  operation.  The  most  distinctive 
features  are  the  changes  in  the  urine  accompanying  the  acute  attacks  of  pain, 
and  the  rigors,  high  fever,  and  sweats  indicating  a  p3'emic  condition.  The  position 
of  the  tenderness  and  the  distinctly  outlined  tumor  in  the  kidney  region  usually 
lead  to  a  correct  diagnosis.  The  presence  of  cystitis  is  a  confirmatory  sign, 
of  value  in  some  cases.  The  fact  that  the  renal  or  ureteral  suppuration  may 
be  secondary  to  appendical  disease,  as  in  the  cases  described  on  page  204,  and  in 
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Lenzmann's  and  in  Treves'  cases,  should  be  borne  in  mind.  In  chronic  cases 
of  persistent  pain  in  the  right  side  where  a  definite  diagnosis  cannot  be  made, 
I  have  found  the  following  procedure  of  value  in  excluding  renal  disease :  \\ith 
the  patient  in  the  knee-chest  posture  a  cystoscope  is  introduced,  and  through  it  a 
suitable  catheter  is  passed  into  the  ureter  and  up  to  .the  kidne}-.  The  peh'is 
of  the  kidney  is  then  distended  with  sterilized  water,  and  as  soon  as  its  normal 
capacity  (shown  by  the  measured  resistance)  is  exceeded  there  is  more  or  less 
severe  pain.  If  this  pain  is  similar  to  the  pain  from  which  the  patient  has  suffered, 
there  is  fairly  conclusive  evidence  that  the  kidney  is  at  fault,  and  vice  A-ersa. 

Peri  nephritic  Abscess  . — As  suppurative  peri-appendicitis  fre- 
quently involves  the  perirenal  tissue  and  is  one  of  the  common  causes  of  peri- 
nephritic  abscess,  the  differential  diagnosis  depends  chiefly  upon  the  histoiy  of 
the  events  leading  up  to  the  attack.  If  the  onset  is  marked  b}'  the  usual  s}-mp- 
tonis  of  appendicitis,  the  diagnosis  is  clear;  while  with  a  history  of  injury  to 
the  lumbar  region  or  of  a  preexisting  kidney  affection,  followed  by  the  sudden 
or  the  insidious  development  of  the  abscess,  there  is  usualh'  no  difficulty  in  deter- 
mining the  origin  of  the  disease.  Spillissy  refers  to  a  case  in  which  a  gonorrheal 
ureteritis,  secondary  to  a  prostatitis,  simulated  acute  appendicitis. 

Renal  tumors  are  rarely  mistaken  for  appendicitis,  but  when  the 
appendix  ascends  toward  the  lower  pole  of  the  kidney,  an  exudate  may  form 
in  this  region  and  present  all  the  characteristics  of  a  renal  tumor.  The  chief 
features  upon  which  the  diagnosis  rests  are :  The  gradual,  insidious  deA'elopment 
of  the  tumor,  its  progressive  growth,  the  slow  onset  and  increase  of  pain, 
its  steady  character,  and  the  fact  of  its  being  located  chiefly  in  the  loin.  The 
urinary  changes  are  of  great  importance,  especially  the  occurrence  of  hema- 
turia, which  is  a  fairly  constant  accompaniment  of  renal  tumors,  but  is 
comparatively  rare  in  appendical  disease,  and  even  if  present  is  very  seldom 
persistent.  An  example  of  a  renal  tumor  mistaken  for  appendicitis  is  given 
by  W.  H.  Harsha  (Ami.  Surg.,  March,  1902),  in  which  a  man,  forty 
years  of  age,  had  for  some  time  presented  the  usual  evidences  of  a  large 
appendical  abscess,  which  finall)''  ruptured,  producing  a  consequent  general 
peritonitis.  On  making  an  incision  over  the  site  of  the  appendix,  a  solid  mass 
was  encountered,  which  proved  to  be  a  large  tumor  of  the  kidne}'  containing  an 
abscess  which  had  ruptured  into  the  peritoneal  cavity.  Microscopic  examina- 
tion showed  that  the  tumor  was  a  fibro-sarcoma. 

Diseases  of  the  Gall-bladder. — Every  surgeon  of  wide  experience  has  had 
cases  in  which  it  was  exceedingly  difficult,  and  often  impossible  without  an 
exploratory  section,  to  differentiate  between  appendicitis  and  acute  or  chronic 
diseases  of  the  gall-bladder  and  its  ducts.  Acute  cholecystitis  sets 
in  with  severe  paroxj^smal  pain,  situated  most  commonh'  in  the  right  side  of 
the  abdomen,  or  in  the  region  of  the  liver,  but  frequently  in  the  epigastrium  and 
sometimes  in  the  ileocecal  region;  "nausea,  vomiting,  rise  of  temperature  and 
pulse,  abdominal  distention,  rigidity,  general  tenderness  becoming  localized^ 
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quickly  follow."  Intestinal  obstruction  is  often  a  prominent  symptom.  The 
symptoms  may  not  be  definitely  localized  in  inflammation  of  the  gall-bladder; 
while,  on  the  other  hand,  if  the  appendix  is  in  a  high  retro-colic  position,  the 
maximum  intensity  of  the  pain  and  tenderness  may  be  referred  to  the  hj-po- 
chondriac  region.  With  a  history  of  previous  attacks  of  cholecystitis,  or  if  the 
attack  occurs  during  convalescence  from  tv^phoid  fever,  cholecystitis  may  be 
suspected. 

Empyema  of  the  gall-bladder,  in  addition  to  the  symp- 
toms of  cholecystitis,  presents  a  definite  tumor  in  the  right  side,  which  may  in- 
crease the  diagnostic  difficulties.  Osler  I'ecords  the  case  of  a  woman,  admitted 
to  the  hospital  with  a  histor}^  of  very  sudden  onset  of  severe  pain,  three  days  pre- 
viously, in  the  right  side  of  the  abdomen,  and  with  an  ill-defined  tumor  mass  low 
down  in  the  right  flank.  She  was  transferred  at  once  to  the  surgical  side  for  opera- 
tion for  supposed  appendicitis,  when  the  condition  proved  to  be  an  acutely  dis- 
tended and  inflamed  gall-bladder,  almost  on  the  point  of  perforating.  The  tumor 
in  appendical  inflammation  can  usually  be  distinguished  l^y  the  presence  of  a 
tympanitic  zone  between  the  lower  border  of  the  liver  and  the  mass,  while  the 
distended  gall-])ladder  disappears  under  the  liver  and  the  dulness  over  the 
mass  merges  into  the  liver  dulness.  In  gall-bladder  inflammation  there  is 
almost  invariably  a  tender  spot  a  little  above  and  to  the  right  of  the  umbilicus. 

Hepatic  colic,  clue  to  the  entrance  of  gall-stones  into  the  cj^stic 
or  common  duct,  maj^  present  many  points  of  resemblance  to  acute  appendicitis. 
The  attack  sets  in  suddenly  with  agonizing  pain,  often  associated  with  rigor, 
fever,  and  abdominal  rigidity.  The  pain,  as  a  rule,  is  located  in  the  right  hypo- 
chondrium  and  the  epigastrium  radiating  toward  the  scapula,  while  in  appen- 
dicitis the  pain  usually  extends  toward  the  umbilicus  and  downward.  Tenderness 
under  the  costal  margin  is  characteristic  of  inflammation  of  the  gall-bladder  and 
its  ducts.  In  hepatic  colic  an  initial  rigor  is  more  frecjiuent,  the  pain  is  more 
intense,  and  the  nausea  and  vomiting  more  continuous  from  the  first.  Sonnen- 
BURG  enumerates  as  the  most  distinctive  features  of  gall-bladder  inflamma- 
tion and  biliary  calculus:  the  high  position  of  the  exudate;  the  slight  constitu- 
tional disturbance;  the  direction  of  the  dulness  on  percussion,  especially  its 
passing  into  the  liver  dulness.  Icterus  may  occur  or  may  be  absent  in 
either  case. 

Rupture  of  the  gall-bladder  occurring  suddenly  without 
previous  evidence  of  any  disease  of  the  gall-bladder  has  been  mistaken  for  acute 
perforative  appendicitis.  Several  examples  of  this  mistake  are  recorded.  G.  M. 
Pond  (Med.  Rec,  April,  1898,  p.  585)  relates  the  case  of  a  man,  forty-five  years 
of  age,  who,  while  lifting  a  heavy  weight,  was  seized  with  severe  epigastric 
pain,  and  collapse.  A  diagnosis  of  appendicitis  Avas  made.  The  next  day  he 
had  but  a  slight  rise  of  temperature;  his  pulse  was  120;  his  face  anxious;  the 
pain  was  localized  over  McBurney's  point  and  the  tenderness  well  marked.  The 
right  rectus  muscle  was  rigid.    When  the  abdomen  was  opened  a  quart  or 
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more  of  bile  gushed  out,  and  the  attack  was  found  to  be  due  to  rupture  of  the 
enlarged,  distended  gall-bladder.  E.  G.  Field  of  Norfolk,  \a.  (personal  com- 
munication), saw  a  case  of  rupture  of  the  common  duct  which  closel}'  simulated 
acute  perforative  appendicitis.  A  physician,  aged  fifty-two  years,  was  attacked 
with  sudden  severe  pain  in  the  right  side  of  the  abdomen,  extending  from  the 
region  of  the  liver  to  the  groin.  There  was  great  tenderness  over  this  region 
and  the  right  rectus  muscle  was  tense.  There  was  considerable  meteorism, 
which  gradually  increased  until  the  respirations  were  greatly  interfered  with. 
The  temperature  was  subnormal,  the  pulse  small  and  weak.  The  patient  died 
about  thirty-six  hours  after  the  onset  of  the  attack,  in  great  agony.  Autopsy 
showed  rupture  of  the  common  duct  with  beginning  general  peritonitis. 

In  considering  the  question  of  the  differential  diagnosis  between  appendicitis 
and  diseases  of  the  liver  and  gall-bladder  the  surgeon  has  not  simply  to  determine 
whether  he  is  dealing  with  a  case  of  appendicitis  or  of  hepatic  or  gall-bladder 
disease;  he  has  also  to  consider  that  important  group  of  cases  in  which  affec- 
tions of  the  organs  coexist,  particularly  the  cases  in  which  the  disease  of  the 
liver  and  gall-bladder  is  secondary  to  the  appendical  inflammation.  In  the  pre- 
ceding sections  the  frequency  of  these  complications  has  been  emphasized, 
and  attention  has  been  called  to  the  fact  that  pylephlebitis  and  liver  abscesses 
may  be  the  result  of  an  unsuspected  subacute  appendicitis.  The  diagnosis 
of  the  secondary  condition  in  these  cases  is  eas}',  but  the  primary  affection  is 
often  completely  masked.  I  have  met  with  two  or  three  instances  in  which  the 
persistent  pain  in  the  right  hypochondrium,  associated  with  jaundice,  led  to  a 
diagnosis  of  cholelithiasis  or  cholangitis,  and  at  operation  a  chronic  appendicitis 
was  found,  with  adhesions  involving  the  gall-bladder  and  compressing  the  ducts. 
Not  infrequently  gall-stones  and  cholecystitis  have  existed  independently  of  the 
appendical  disease,  as  in  the  cases  cited  in  Chap.  XVII.  When  the  association 
of  the  two  ailments  is  not  recognized,  and  only  one  is  cured  at  the  first  opera- 
tion, a  second  operation  has  sometilnes  been  necessary  for  the  complete 
relief  of  the  symptoms. 

Pancreatic  Disease. — In  acute  pancreatitis  the  sudden  intense  epigastric 
pain,  abdominal  distention,  constipation,  and  vomiting  may,  at  the  outset,  sug- 
gest appendicitis.  The  most  important  differences  between  the  two  conditions 
are :  the  more  agonizing  and  persistent  pain  in  pancreatitis,  the  tenderness  on 
pressure  over  the  left  costal  margin,  and  the  profound  prostration,  which  is  often 
associated  with  marked  cyanosis.  The  age  of  the  patient,  a  history  of  alcoholism, 
and  more  particularly  a  history  of  gall-stones  are  important  in  the  diagnosis. 
The  temperature  is  usually  normal,  but  the  pulse  accelerated.  The  presence  of 
fatty  stools  is,  of  course,  conclusive  evidence  of  pancreatic  disease.  Suppu- 
rative pancreatitis  is  accompanied  by  fever  and  ma}-  closely  resemble  peritonitis 
due  to  a  ruptured  appendix.  Brewer  (Ioc.  cit.)  reports  the  case  of  a  man 
fifty-three  years  old,  who  had  presented  abdominal  symptoms  for  a  year,  and 
gave  a  history  of  peritonitis  occurring  seventeen  years  previously.    He  was 
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suddenly  seized  with  abdominal  pain  accompanied  with  vomiting,  fever,  and 
sweats.  The  abdomen  was  distended  and  generally  tender.  At  operation 
the  only  evidence  of  disease  was  the  presence  of  small  white  spots  covering 
the  omentum.  At  autopsy  the  pancreas  proved  to  contain  numerous  small 
abscesses. 

Gynecological  Affections. — Diseases  of  the  pelvic  organs  in  women  form 
the  most  important  class  of  cases  liable  to  be  mistaken  for  appendicitis,  and  vice 
versa.  The  differential  diagnosis  of  these  conditions  will  be  fully  considered 
in  Chap.  XXIX. 

Intramuscular  Abdominal  Abscesses. — These  have  been  mistaken  for  appen- 
dicitis with  localized  peritonitis.  Tlic}-  are  distinguished  chiefl}'  b}'  the  absence 
of  intestinal  symptoms,  the  position  of  the  swelling,  and  sometimes  its  move- 
ment with  the  abdominal  walls.  Suppurative  appendicitis  is  not  uncommonly 
accompanied  with  edema  and  infiltration  of  the  oA'erh'ing  abdominal  muscles, 
but  in  such  cases  there  are  the  distinctive  signs  of  a  deep-seated  affection 
and  the  history  of  appendical  infianmiation.  The  primary  affection  may 
subside,  leaving  only  the  superficial  abscess,  as  in  a  case  admitted  to  the 
gynecological  ward  of  the  Johns  Hopkins  Hospital,  where  a  brawn}',  diffuse 
swelling  in  the  abdominal  wall  oxer  the  right  iliac  fossa  was  found  to  be  an 
intramuscular  abscess.  This  was  freely  opened  and  drained,  when  complete 
recovery  followed,  but  later  on,  it  was  necessarj'  to  remo^'e  the  adherent  appen- 
dix on  account  of  persistent  pain. 

Acute  Psoitis. — This  condition  may  set  in  with  sudtlen  se^•ere  pain  and 
tenderness  in  the  right  iliac  region,  suggesting  an  acute  appendicitis.  The  pain, 
however,  extends  down  the  thigh  and  to  the  genital  organs.  The  thigh  is  flexed 
and  rotated  inward.  The  absence  of  intestinal  or  })eritoneal  symptoms,  and 
the  usual  failure  of  acute  initial  symptoms,  are  the  distinguishing  points  in 
the  diagnosis;  the  chief  difficulty  in  it  Ijeing  due  to  the  frequent  involvement  of 
the  psoas  muscle  in  appendicitis,  but  in  such  cases  other  confirmatory  s}'mptoms 
are  usually  found. 

Affections  of  the  Vertebrse  and  of  the  Hip-joint. — Appendicitis  devel- 
oping insidiousl}'  and  accompanied  by  gradual  flexure  of  the  thigh,  or  with 
pain  in  the  lumbar  region  and  an  ill-defined  mass,  msij  closely  simulate  a  lumbar 
abscess  or  a  coxitis.  I  have  not  met  with  a  case  of  genuine  vertebral  or  hip-joint 
disease  in  which  the  question  of  differential  diagnosis  from  appendicitis  caused 
great  perplexity  after  a  thorough  examination  had  been  made.  Cases  of 
erroneous  diagnosis  in  hip-joint  disease  in  children  have,  however,  been 
reported.  The  history  of  the  patient,  the  gradual  onset  of  the  attack,  the 
absence  of  intestinal  symptoms,  the  location,  direction,  and  character  of  the 
swelling,  and  usually  the  evident  deformity,  are  indications  which  should 
render  the  diagnosis  sufficiently  clear.  The  subject  is  fuUv  considered  in 
Chap.  XX. 

Acute  osteo  - myelitis  may,  howe\'er,  set  in  so  brusquely  and 
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with  such  marked  abdominal  symptoms  tliat  at  first  considerable  confusion 
may  exist  as  to  the  diagnosis.  As  an  example  the  following  case  ma}-  be 
given : 

A  student,  aged  seventeen  years,  was  admitted  to  the  surgical  department  of 
the  Johns  Hopkins  Hospital  with  a  history  of  a  week's  illness,  which  began  while 
travelling  on  the  train  and  when  he  was  in  good  health,  \Aith  sudden  pain  in  the 
hypogastric  region  so  severe  that  he  was  doubled  up.  His  bowels  were  consti- 
pated and  micturition  painful.  He  was  nauseated  on  the  fourth  day,  but  there 
was  no  vomiting.  The  pain  increased  and  shifted  to  the  flanks,  and  when  the 
patient  was  admitted  was  localized  in  the  right  side  near  the  kidney  region.  He 
lay  with  both  knees  drawn  up  and  the  right  thigh  abducted,  not  being  able  to 
straighten  it  out  on  account  of  the  pain.  There  was  shght  fulness  in  the  hypo- 
gastric region  and  tenderness  low  down  over  the  right  Poupart's  ligament.  Pres- 
sure here  elicited  acute  pain  and  apparently  voluntary  muscle  spasm.  The  ten- 
derness^ however,  seemed  superficial,  as  if  in  the  soft  parts  of  the  abdominal  wall. 
There  was  no  tenderness  in  the  hip-joint.  There  was  continuous  fever.  The  next 
day  the  right  thigh  was  distinctly  swollen,  indurated,  and  \evy  tender,  and  there 
was  also  swelling  over  the  symphysis,  but  the  abdomen  was  otherwise  negative. 
Incision  into  the  swelling  showed  an  abscess  in  the  thigh  containing  a  pint  of  creamy 
pus,  extending  up  to  Poupart's  hgament,  but  not  into  the  pelvis. 

J.  B.  Deaver  relates  a  case  of  gangrenous  appendicitis  in  which,  on  account 
of  the  history  of  injury  and  the  strongly  flexed,  abducted  right  thigh,  which  could 
not  be  moved  without  severe  pain,  a  dislocation  of  the  hip  was  suggested,  al- 
though the  pain  did  not  begin  until  the  day  after  the  injuiy  was  received.  The 
presence  of  marked  abdominal  distention,  tenderness,  and  rigidity  disclosed  the 
true  nature  of  the  attack. 

Hysteria  and  Hypochondriasis. — -These  conditions  must  be  eliminated  from 
the  diagnosis  in  some  cases  of  suspected  appendicitis,  but  it  is  necessary  to  be 
always  on  guard  against  assuming  a  nervous  manifestation  in  the  presence  of 
a  true  inflammation  of  the  appendix.  The  distinctive  features  in  the  differ- 
ential diagnosis  of  acute  attacks  are :  the  absence  of  fever  and  leucocytosis, 
and  the  disappearance  of  local  tenderness  and  rigidity  when  the  patient's  atten- 
tion is  diverted.  The  common  occurrence  of  digestive  distm'bances  in  neurotic 
individuals  makes  the  recognition  of  chronic  appendicitis  more  difficult.  The 
palpation  of  the  thickened  appendix  is  sometimes  possible,  and  this  is,  of  course, 
conclusive.  Le  Roy  Broavn  (Amer.  Jour.  Obst.,  July,  1904)  agrees  with  Manton 
of  St.  Louis  in  believing  that  visceral  delusions  in  the  insane  are  often  founded 
upon  the  presence  of  some  pathological  condition.  He  relates  a  case  of  a  woman 
with  the  delusion  of  evil  spirits  in  the  abdomen,  from  whom  a  large,  inflamed 
appendix  was  removed.  Neuralgia  of  the  nerves  of  the  right  side  of  the  abdomen 
may  simulate  appendicitis,  but  a  careful  examination  will  not  fail  to  re^'eal  the 
true  nature  of  the  ailment. 
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Intra-thoracic  Affections. — The  importance  of  recognizing  the  fact  that 
pneumonia  antl  pleurisy,  particularly  in  children,  may  be  ush- 
ered in  with  acute  abdominal  symptoms,  has  recently  been  emphasized  by 
numerous  cases,  reported  by  Barnard,  Richardson,  Herrick  and  others, 
in  which  the  diagnosis,  at  first,  was  doubtful,  and  in  a  considerable  number 
operation  was  performed  for  supposed  appendicitis.  Out  of  24  cases  of  pneu- 
monia with  early  symptoms  referred  to  the  abdomen,  collected  by  Garreau 
(These  de  Paris,  1903),  5  were  submitted  . to  abdominal  section  for  acute  appen- 
dicitis. Pleurisy  or  basal  pneumonia  with  involvement  of  the  diaphragmatic 
pleura  seems  especially  liable  to  excite  acute  abdominal  symptoms,  but  a  pneu- 
monic focus  limited  to  the  right  upper  lobe  may  possibly  provoke  similar  phenom- 
ena, and  in  a  case  where  Herrick  was  called  upon  to  decide  as  to  the  advisabil- 
ity of  operation  for  appendicitis,  the  affection  was  located  in  the  left  lower  lobe. 
In  this  instance,  however,  the  symptoms  simulated  a  general  peritonitis  supposed 
to  be  of  appendical  origin,  although  the  right  iliac  region  was  not  especially 
involved.  The  attack  set  in  brusquely  with  severe  pain  in  the  abdomen,  fever, 
nausea,,  and  vomiting.  In  such  cases  the  pain  may,  at  first,  be  general, 
and  is  sometimes  associated  with  marked  distention,  tenderness,  and  rig- 
idity. When  there  is  a  history  of  pre^'ious  trouble  in  the  right  iliac 
region,  as  in  a  case  described  by  Morris  (A^.  Y.  Med.  Jour.,  1899),  the 
clinical  picture  is  still  more  confusing.  The  most  important  distinguishing 
features  are:  the  sudden  high  temperature,  which  often  ranges  from  103° 
to  106°  F.,  and  is  very  unusual  in  aj^pendicitis,  together  with  the  rapid 
respirations,  which  are  often  increased  out  of  proportion  to  the  abdominal  symp- 
toms. The  tenderness  and  rigidity  are  usually  less  pronounced  than  in  true 
abdominal  inflammation.  Herrick  has  observed  that  the  cutaneous  hyperes- 
thesia is  often  excessive,  while  steady,  quiet,  deep  palpation  will  not  increase  the 
pain ;  and  it  has  been  noticed  by  Barnard  that  the  abdomen  may  be  seen  to  yield 
slightly  at  the  beginning  of  inspiration.  The  high  leucocj'te  count  may  be  a 
valuable  confirmatory  sign  in  doubtful  cases.  Da  Costa  states  that  the  leu- 
cocytosis  appears  early,  at  or  soon  after  the  initial  chill,  and  that  the  average 
"first  count"  is  22,693,  including  cases  which  fail  to  develop  an  increase.  In 
appendicitis,  on  the  other  hand,  the  increase  is  rarely  so  rapid.  However,  the 
main  safeguard  in  the  diagnosis,  as  expressed  by  Herrick,  is  to  bear  in  mind  the 
possibility  of  a  thoracic  origin  for  the  abdominal  symptoms.  It  will  then  gener- 
ally be  found  that  there  are  some  thoracic  symptoms,  and  a  careful  examination 
of  the  chest  will  reveal  some  loss  of  motion,  and,  on  auscultation,  one  or  other 
of  the  characteristic  signs,  albeit  extremely  slight,  will  usually  be  detected. 

Another  source  of  error  in  the  diagnosis  under  these  circumstances  is  the 
occasional  coexistence  of  appendical  and  thoracic  disease,  in  which  case,  in  the 
presence  of  an  undoubted  pneumonia,  it  may  be  difficult  to  determine  whether 
the  abdominal  symptoms  are  merely  reflex  or  are  due  to  a  complicating  appen- 
'dicitis.    W.  Finder  of  Troy,  N.  Y.  {personal  communication) ,  saw  a  patient 
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suffering  from  an  evident  pneumonia  and  at  the  same  time  piesenting  typical 
symptoms  of  appendicitis.  The  gangrenous  appendix  was  removed  b)' 
Houston,  and  the  patient  recovered  from  both  affections.  In  cases,  however, 
where  there  are  unmistakable  symptoms  of  acute  thoracic  disease  and  obscure 
symptoms  of  appendicitis,  the  latter  are  almost  invariably  reflex  in  origin.  There 
is  always  danger,  nevertheless,  of  too  great  conservatism  in  doubtful  cases,  and, 
as  Richardson  remarks:  "a  heavy  responsibility  rests  upon  those  who  adA'ise 
delay  when  the  sjanptoms  point  to  a  general  peritonitis,  even  if  those  symptoms 
are  not  quite  what  they  should  be  in  typical  cases.  The  real  cases  of  appen- 
dicitis and  of  general  peritonitis  as  compared  to  those  of  an  atypical  typhoid,  a 
latent  pneumonia,  or  some  other  unusual  simulating  lesion,  are  a  hundred 
to  one." 

The  Leucocyte  Count  as  an  Aid  to  Clinical  Diagnosis. — In  certain  obscure 
abdominal  conditions  the  leucoc}' te  count  may  be  of  great  assistance  in  diagno- 
sis. A  high  leucocyte  count,  20,000  or  more,  in  a  case  exhibiting  very  mild 
local  signs  and  symptoms  is  not  infrequent,  and  its  presence  enables  the  surgeon 
to  estimate  the  gravity  of  the  patient's  condition  and  authorizes  him  to  lu-ge 
the  necessity  for  immediate  operation,  when  without  its  aid  both  surgeon  and 
patient  might  indulge  in  a  false  securit}' .  A  low  leucocj'te  count,  on  the  other 
hand,  must  not  mislead  the  surgeon.  Our  present  knowledge  does  not  furnish 
any  definite  rules  for  the  use  of  the  leucocj'te  count  in  diagnosis,  and  the  follow- 
ing general  rules  shovild  be  applied  onl)^  after  taking  into  account  the  history, 
symptoms,  physical  signs,  and  all  other  factors  usually  considered  in  each  indi- 
vidual case. 

In  acute  appendicitis  without  complications  it  may  be  generally  stated  that 
the  leucocyte  count  increases  with  the  severity  of  the  disease,  an  increasing 
leucocytosis  indicating  an  increasing  inflammation;  the  contrar}--,  however, 
does  not  always  hold  true.  A  high  leucocj-te  count  in  the  first  twentA'-foiu- 
hours  excites  great  apprehension,  for  it  is  suggestive  of  a  fulminating  inflamma- 
tion, with,  perhaps,  a  gangrenous  appendix.  A  leucocyte  count  above  15,000, 
occurring  at  the  end  of  an  attack,  when  the  local  symptoms  have  almost  disap- 
peared, generally  indicates  localized  pus.  When  local  abscess  formation  occurs 
in  the  early  stages,  the  leucocytes,  as  a  rule,  are  high,  ?.  e.,  above  15,000.  Im- 
provement in  the  clinical  symptoms  after  the  fourth  day  is  usually  accompanied 
by  a  falling  leucocytosis. 

If  operation  reveals  a  general  peritonitis,  a  moderate  leucocyte  count 
gives  a  better  prognosis  than  a  low  one,  since  the  latter  generally  indicates  a 
low  grade  of  resistance  in  the  patient.  A  very  high  leucocytosis,  above  25,000, 
is  a  grave  indication. 

With  a  chronic  abscess  the  count  is  usually  low,  but  it  often  fluctuates  with 
exacerbations  of  the  local  sjanptoms. 
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APPENDICITIS  IN  TYPHOID  FEVER. 

HISTORY.    ETIOLOGY.    DIAGNOSIS.  TREATMENT. 

In  typhoid  fever  the  great  and  immediate  source  of  anxiety  to  the  watchful 
physician  is  the  possibilit}^  of  profound  toxemia  or  septicemia, 
of  hemorrhage,  or  of  perforation.  Aside  from  these  grave  com- 
phcations,  however,  a  Iiost  of  lesser  ills  are  liable  to  arise  intercurrently.  For 
example,  on  the  right  side  of  the  body  there  lies  a  chain  of  organs,  extend- 
ing from  the  liver  to  the  pelvis,  whose  links  are  the  gall-bladder, 
the  renal  pelvis,  the  vermiform  appendix,  and  the 
urinary  bladder,  anj^  one  of  which  is  liable  to  become  the  source 
of  an  infection  during  the  tj'phoid  attack,  long  outlasting  the  original  dis- 
ease. Only  one  of  these  organs,  however,  the  appendix,  is  apt  to  give  rise  to 
an  acute  disturbance  in  the  midst  of  the  fever.  Infections  of  other  organs,  re- 
sulting in  cholecystitis,  p  e  1  i  t  i  s  ,  and  cystitis  of  the 
urinary  bladder,  manifest  themselves,  as  a  rule,  at  a  later  date,  and  become 
most  prominent  as  sequelse,  more  or  less  remote.  Inflammation  of  the  ap- 
pendix is  an  intercurrent  affection  which  is  liable  to  assume  its  greatest  im- 
portance at  the  very  beginning  of  the  fever,  or  else  when  it  is  at  its  height. 

If  the  typhoid  patient  is  seized  with  an  appendicitis,  it  is  manifestly  of  the 
utmost  importance  to  recognize  the  fact  promptly,  and  in  suitable  cases  to 
interfere  for  its  relief,  in  order  that  the  vital  powers,  already  taxed  to  their 
utmost,  may  not  be  reduced  to  their  lowest  ebb  by  two  coincident  exhaustive 
conditions.  The  decision  whether  or  not  to  institute  operative  proceedings  for 
an  appendicitis  developing  in  the  course  of  typhoid  fever  becomes,  therefore, 
one  of  the  gravest  responsibility.  On  the  one  hand,  the  surgeon  has  to  bear 
in  mind  that  an  appendicitis  under  these  conditions  is  woefully  like  a  powder 
magazine  attached  to  a  lighted  fuse,  which  may  go  out  quietly,  but  may,  on 
the  contrary,  explode  the  mine  at  an}'-  moment,  unless  the  fire  is  extinguished 
by  prompt  interference  at  all  hazards.  Yet,  on  the  other  hand,  if  the  surgeon 
is  over-zealous  in  operating,  and  interferes  merely  because  some  of  the  sjmiptoms 
of  appendicitis  are  present,  the  event  may  prove  that  his  interference  was  unne- 
cessary, and  he  will  then  have  to  endure  the  chagrin  of  finding  that  he  has  added 
a  useless  and  serious  operation  to  the  gravity  of  an  already  distressing  situation. 
Moreover,  the  man  who  makes  such  a  mistake  cannot  hope  to  escape  the 
reproaches  of  the  family,  and  should  the  patient  die  at  any  time  during  the  course 
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of  the  disease,  the  natural  tendency  of  the  human  mind  to  find  rehef  from  sor- 
row in  anger  will  almost  certainly  bring  upon  him  the  blame  for  the  fatal  result. 
The  responsibility  of  a  surgeon  summoned  to  decide  for  or  against  opera- 
tion under  such  circumstances  has  been  graphically  described  by  M.  H. 
Richardson  (Bost.  Med.  and.  Surg.  Jour.,  Jan.  9,  1903).  "  Operations  during 
the  course  of  typhoid,  even  those  operations  which  in  themselves  are  compara- 
tively slight,  have  a  high  mortality.  The  surgeon  must  be  always  on  his  guard 
lest  he  fail  to  recognize  typhoid  fever,  not  only  in  its  ordinary  forms,  ljut  in  its 
unusual  and  atypical  aspects,  and  subject  his  patient  to  an  operation,  which, 
even  if  apparently  made  necessary  by  the  clinical  evidence,  is  entirely  unjusti- 
fied by  the  pathological  findings." 

History. — ^The  condition  of  the  vermiform  appendix  in  typhoid  fever  seems 
first  to  have  received  attention  at  the  hands  of  a  Frenchman,  Jadelot,  in  1808 
(see  also  Chap.  I,  p.  3).  In  describing  the  case  of  a  boy  of  thirteen,  who  died 
of  a  "  fievre  adynamique,"  accompanied  toward  the  close  b}'  symptoms  of 
ataxia,  the  writer  says  that  the  autopsy  showed  a  lesion  at  the  end  of  the  ileum 
exactly  like  those  which  M.  Petit,  at  the  Hotel  Dieu,  attributed  to  the  fever 
called  "  enter o-mesenterique/'  while  the  different  parts  of  the  intestine  were 
found  filled  with  lumbricoid  worms,  four  of  which  occupied  the  enlarged 
cavity  of  the  appendix,  one  of  them  being  doubled  on  itself. 

The  next  reference  to  the  appendix  in  typhoid  fever,  if  I  am  not  mistaken,  is 
the  account  of  a  distinct  perforation  described  in  a  paper  on  peritonitis  arising 
from  ulceration  and  perforation  of  the  appendix,  by  an  Italian,  Carlo  De 
Vecchi,  in  1848  (see  also  Chap.  II,  p.  18).  The  case,  which  is  gi^'en  in  a  foot- 
note, was  related  to  the  writer  by  another  physician,  Robecchi,  who,  when 
making  a  postmortem  on  a  sailor,  djdng  unexpectedlj^  on  the  seventh  day  of 
typhoid  fever,  found  a  perforation  of  the  appendix  near  the  insertion  of  the 
organ  into  the  cecum  (" che  tagliando,  .  .  .  il  cadavere  di  un  marinajo. 
morto  quasi  improvvisamente  in  settima  giornata  di  febbre  tifoidea,  trovo  un' 
ulcera  perforata  nelV  appendice  in  vicinanza  delta  di  lei  inserzione  net  ceco"). 

Buhl  (Zeitschr.  /.  rat.  Med.,  1854,  N.  F.,  Bd.  4,  p.  342)  gives  an  admirable 
description  of  three  fatal  cases  of  typhoid  fever,  in  each  of  which  there  was  an 
ulcerative  perforation  of  the  appendix.  At  the  time  these  occurred,  every  fourth 
patient  in  the  hospital  had  typhoid  fever,  and  in  the  course  of  two  and  a  half 
months,  three  out  of  five  autopsies  made  on  typhoid  victims  showed  perfo- 
ration of  the  appendix.  One  was  in  a  woman  of  twenty,  dying  on  the  twenty- 
fourth  day  of  the  disease,  who,  apart  from  the  usual  lesions  of  typhoid,  had  a 
general  purulent  peritonitis,  with  an  appendix  complete^  amputated  by  a  perfo- 
rating ulcer  just  above  its  bhnd  end.  The  second  case  was  that  of  a  man,  also 
twenty  years  old,  who  began  to  grow  worse  about  the  fourteenth  day  of  his  illness, 
and  died  on  the  twentieth.  The  autopsy  showed  the  usual  typhoid  changes, 
with  general  peritonitis,  and  an  ulcerative  perforation  of  the  appendix  near  its 
tip.    The  chief  difference  between  these  two  cases  lay  in  the  fact  that  in  the 
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first,  abscesses  were  found  in  the  upper  lobes  of  the  left  lung,  which  was  otherwise 
anemic.  One  death  resulted  simply  from  the  peritonitis  occasioned  by  perfo- 
ration of  the  appendix,  while  in  the  other  case  there  was  pyemia,  appar- 
ently originating  earlier  than  the  peritonitis  b}'  which  death  was  hastened. 
Buhl  remarks  that  a  pyemic  process  originating  in  the  appendix  may  follow 
one  of  t)vo  channels:  either  lodging  in  the  lungs,  as  in  the  case  just  described, 
or  entering  the  portal  system  and  travelling  to  the  liver.  He  then  describes 
a  portal  pyemia  originating  in  the  vermiform  appendix,  after  protective  ad- 
hesions had  insured  the  patient  against  the  dangers  of  a  fatal  peritonitis. 
His  third  case  is  that  of  a  young  man,  nineteen  years  old,  who  died  twenty- 
six  days  after  the  beginning  of  his  illness.  His  symptoms  were  icterus,  a  liver 
enlarged  to  twice  its  natural  size,  stools  colored  with  bile  (without,  however, 
any  bile  in  the  urine),  recurring  chills,  and  pain  in  the  region  of  the  liver.  The 
autopsy  showed  an  empyema  of  the  appendix,  Avhich  contained  a  fecal  concretion, 
and  had  a  perforated  extremity  associated  with  an  abscess  the  size  of  a  hazel- 
nut, walled  off  from  the  peritoneum.  A  sinus  led  l^etween  the  layers  of  the 
mesentery  to  the  portal  vein,  Avhile  the  adjacent  veins  were  filled  with  in- 
fectious purulent  debris  (jauche).  The  portal  branches  of  the  liver  were  filled 
with  pus  and  there  were  large  parenchymatous  abscesses.  Buhl  calls  particu- 
lar attention  to  this  case  on  account  of  the  rarity  of  suppurative  pylephlebitis. 
Although  he  includes  it  among  the  three  typhoid  cases,  he  saj's  nothing  of  the 
condition  of  Pej'er's  patches. 

Three  years  later  a  case  of  perforation  of  the  appendix  in  typhoid  fever  was 
reported  in  the  United  States  by  Sands,  who  presented  the  specimen  to  the 
New  York  Pathological  Society  (Amer.  Med.  Month.,  1857,  vol.  7,  p.  231).  The 
patient,  a  man  twent5'-two  years  old,  was  overcome  b}^  exhaustion  and  fainted 
while  occupied  in  his  profession  as  an  artist.  He  recovered  in  a  short  time, 
however,  sufficiently  to  resume  his  work  for  some  hours,  and  ate  his  dinner,  soon 
after  which  he  was  seized  with  severe  pain  in  the  right  iliac  region,  with  great 
prostration  and  vomiting.  There  was  tenderness  in  the  right  iliac  fossa,  greatly 
increased  by  pressure,  while  other  parts  of  the  abdomen  were  free  from  pain. 
He  also  had  headache,  constipation,  and  great  nervous  prostration.  The  next 
day  he  was  worse,  and  a  diagnosis  of  a  sloughing  appendix  was  made.  The  pain 
in  the  abdomen  became  general,  although  it  continued  to  be  worst  on  the 
right  side.  Death  occurred  on  the  fourth  day.  At  the  autopsy  the  appendix 
was  found  fastened  to  tlie  back  of  the  cecum  by  adhesions.  It  was  distended 
by  a  fecal  concretion,  in  wliich  were  found  a  number  of  strawberry  seeds  and 
solid  particles.  The  mucosa  was  the  seat  of  sloughing  ulceration,  with  a  per- 
foration near  the  extremity,  permitting  the  escape  of  fecal  matter,  and  causing 
the  acute  peritonitis  of  which  the  patient  died.  The  solitary  and  agminated 
glands  of  the  small  intestine  were  diseased,  "  having  the  appearance  which 
they  often  present  in  typhoid  fever." 

Frequency.— RoLLESTON  {Lancet,  May  29,  1898)  says  that  out  of  60  cases  of 
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enteric  fever  examined  at  St.  George's  Hospital,  the  appendix  was  found  to 
be  altered  in  14.  In  5  of  this  number  it  was  simply  swollen,  in  7  ulcerated, 
and  in  2  perforated.  Perforation  had  occurred  in  11  per  cent,  out  of  the  entire 
60  (including  those  in  the  appendix).    Other  statistics  are  as  follows: 

Cases  of  Typhoid  Perforation 
Fever  with  Situated  in 

Perforation.        the  Appendix. 

Heschl  (reported  by  Wagner,  Schmidt's  Jahrbuch.,  1853, 

vol.  80,  p.  42)   56  8 

MoRiN  {These  de  Paris,  1867)   64  12 

Church  {Records  of  St.  Bartholomew  s  Hospital,  1881,  vol 

17,  p.  97)  ;  .  .  ;   21  3 

FiTZ  (5osi!.  Med.  and  Surg.  Jour.,  1891,  vol.  25,  p.  346).  .  167  5 

Gushing  {Records  Johns  Hopkins  Hospital,  1899-1900) .  .  20  2 

ETIOLOGY. 

Appendicitis  may  appear  during  typhoid  fever  under  the  following  conditions : 

1.  The  appendicitis  may  be  purely  accidental,  that  is  to  say,  appendicitis 
and  typhoid  fever,  both  of  which  are  common  maladies,  maj^  by  accident  be 
found  concurrently  in  the  same  individual;  or  a  latent  or  chronic  inflammation 
of  the  appendix  msLj  be  roused  into  activity  by  typhoid  fever. 

2.  An  appendicitis,  of  a  mild  or  of  a  severe  type,  ma}^  arise  from  a  typhoid 
affection  of  the  hanph  glands  or  from  an  ulcer  situated  in  the  appendix,  and 
may  even  go  on  to  perforation. 

3.  Appendicitis  may  follow  typhoid  fever,  appearing  within  such  a  brief 
time  after  the  subsidence  of  the  fever  as  to  strongly  suggest  a  causal  rela- 
tionship. 

Appendicitis  Occurring  Coincidentally  with  Typhoid  Fever,  or  Roused 
into  Activity  by  it. — I  fail  to  find"  any  satisfactory  instance  of  simple  acute 
appendicitis  occurring  during  the  course  of  typhoid  fever.  A  latent  or  chronic 
appendicitis  may  be  roused  into  activity  during  the  course  of  typhoid  fever 
in  several  different  ways,  in  the  first  of  which  the  quer}-  which  suggests 
suggests  itself  is:  If  the  patient  has  a  small  collec- 
tion of  pus  in  the  appendix  will  the  accession 
of  typhoid  fever  suffice  to  bring  on  an  acute  at- 
tack of  appendicitis?  I  have  found  but  one  (doubtful)  case  in 
which  this  condition  is  recorded  to  have  occurred,  which  was  published  by  F. 
BossARD  (Ueber  die  Verschivdrung  imd  Durchhohrung  des  Wiirmfortsatzes,  I.  D. 
Zurich,  1869,  Case  25). 

If  the  appendix  is  acutel}"  flexed,  or  is  crossed  by 
bands  of  adhesions,  will  the  swelling  incident  to  a 
typhoid  affection  of  the  glandular  tissue  s  e  r  ^'  e  to 
produce  an  attack  of  appendicitis?  I  know  of  no  data  with 
which  to  answer  this  question.  It  is,  however,  an  important  one,  for  the  discom- 
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fort  occasioned  by  any  deviation  from  the  normal  in  the  appendix  is  apt  to  arouse 
the  suspicion  of  disease  in  the  patient's  mind,  and  should  an  attack  of  typhoid 
fever  occur,  it  may  be  mistaken  in  its  initial  stages  for  appendicitis,  because  both 
patient  and  physician  are  preoccupied  with  that  idea.  In  two  instances  within 
my  own  knowledge,  physicians  who  had  themselves  suffered  for  more  than 
a  year  with  repeated  attacks  of  pain  in  the  right  iliac  fossa,  were  seized  with 
typhoid  fever,  accompanied  in  each  case  with  acute  distress  in  tlie  right  inguinal 
region,  and  were  convinced  that  a  severe  complication  requiring  operation  had 
arisen.  In  one  case,  operation  disclosed  the  appendix  surrounded  b}^  adhesions 
and  partially  obhterated,  but  not  acutely  inflamed  ;  in  the  other,  in  which  the 
appendix  was  flexed,  there  was  nothing  more  than  the  changes  so  often  observed 
in  it  in  connection  Avith  typhoid  fever;  in  neither  case  would  the  operation 
have  been  performed  could  the  surgeon  ha^^e  known  beforehand  the  condition 
of  the  organ.    (See  Cases  1  and  2,  pp.  445,  446.) 

If  there  is  a  foreign  body  within  the  appendix,  will 
its  action  as  an  irritant  upon  the  swollen  mucosa  serve 
to  bring  about  an  a  c  u  t  e  i  n  f  1  a  m  m  a  t  i  o  n  ?  I  haxc  found  but 
four  cases  in  which  a  foreign  body  is  noted  to  have  been  present  in  typhoid 
appendicitis,  and  one  of  these  reall}^  supervened  at  the  end  of  the  fourth 
week,  when  the  temperature  had  been  almost  normal  for  two  daj^s. 

In  this  connection  I  should  mention  that  L.  J.  Hai\i^\iond  (Jour.  Amer.  Med. 
Assoc.,  April  16,  1904)  considers  that  an  antecedent  appendicitis  is  liable  to 
prove  a  serious  complication  should  the  patient  contract  t3'phoid  fever,  and  in 
proof  of  this  statement  he  cites  a  case  in  which  there  was  an  extensive  rupture 
of  the  ileum,  at  a  point  1  to  12  cm.  above  the  valve,  the  postmortem  demonstrat- 
ing that  the  tension  caused  by  the  adhesion  of  the  appendix  to  the  lateral  peri- 
toneum favored  solution  in  the  continuity  of  the  bowel  at  the  point  of  ulceration, 
and  was  responsible  for  the  tremendous  rent  that  took  place. 

True  Typhoid  Appendicitis. — The  character  of  the  lesions  of  true  typhoid 
appendicitis  has  already  been  shown  in  the  section  on  pathology  (see  Chap.  XIII) , 
where  Ave  have  seen  that  the  appendix  may  participate  in  all  the  changes  to 
which  the  agminated  glands  are  liable.  The  first  suggestion  of  this  possibility 
appears  to  have  been  in  the  discussion  following  the  report  of  Sands'  case  (loc. 
cit.).  After  reading  his  paper,  he  inquired  of  the  Society  whether  any  other 
than  an  accidental  relationship  might  be  supposed  to  exist  between  the  disease 
in  the  appendix  and  that  in  the  intestines ;  and  if  so,  which  should  be  regarded 
as  antecedent.  The  greater  intensity  of  disease  in  the  appendix  favored  the 
idea  that  it  had  proceeded  from  below  upward ;  it  might  be,  however,  that  in  the 
present  case  the  concretion  would  have  remained  harmless  had  not  an  addi- 
tional source  of  irritation  been  furnished  by  the  extension  of  disease  Avhieh  had 
begun  in  the  small  intestine.  Harris  said  that  his  experience  tended  to 
confirm  the  latter  view,  he  having  in  several  instances  noticed  ulceration  of 
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the  follicles  of  the  appendix,  coincident  with  ulceration  of  Fever's  plates  in 
typhoid  fever. 

The  next  expression  of  opinion  to  this  effect,  which  I  find,  is  that  of  Xor:\ian 
Moore  {Trans.  Path.  Soc.  Lond.,  1883,  vol.  34),  who  remarks:  "It  has  some- 
times been  thought  that  ulcers  in  this  situation  were  previous  to,  or  indepen- 
dent of  the  fever,  but  the  fact  that  in  four  cases  cited  there  was  extensive  general 
ulceration,  makes  it  probable  that  the  ulceration  of  the  vermiform  appendix 
occasionally  present  in  typhoid  fever,  has  the  same  relation  to  the  fever  as  ulcer- 
ation of  other  parts  of  the  large  intestine." 

0.  Hopfenhausen  (Rev.  de  la  Suisse  Rom.,  1899,  tom.  19,  p.,  105)  has  inves- 
tigated the  condition  of  the  appendix  in  typhoid  fever  in  thirty  autopsies,  and 
found  that  in  every  instance  the  appendix  was  affected  to  a  greater  or  less  ex- 
tent, varying  from  a  mere  hyperemia  of  the  mucosa  to  extensive  ulceration. 

I  have  myself  investigated  the  subject  by  collecting  from  literatm'e,  from 
hospital  records,  and  from  personal  commmiications,  30  cases  reported  in  more 
or  less  detail,  in  which  the  condition  of  the  appendix  during  typhoid  fever  was 
demonstrated  by  operation  or  by  autopsy,  in  most  of  which  there  had  been 
symptoms  of  appendicitis  during  the  course  of  the  typhoid.  In  5  cases  the  micro- 
scope gave  evidence  of  typhoid  ulcers  within  the  appendix;  in  1  there  was  ulcer- 
ation without  perforation;  in  10  perforation;  in  1  appendicitis  Avith  abscess; 
in  4  a  simple  congestion  with  a  perforation  situated  in  the  ileum ;  and  in  the 
remaining  7  there  were  adhesions,  flexions,  or  obliterative  changes.  I  would 
also  call  attention  to  H.  Christian's  valuable  statistics,  taken  from  119 
autopsies  in  typhoid  patients,  in  which  19  showed  changes  sufficient  to  com- 
mand attention  (see  Chap.  X,  p.  25). 

From  all  these  sources  we  have  convincing  proof  that  true  typhoid  appen- 
dicitis does  occur,  further  supported  by  the  clinical  evidence  afforded  hy  other 
<3ases  which  have  recovered  without  operation.  It  is  a  matter  of  conmion 
observation  that  earl}^  in  the  course  of  typhoid  fever  patients  often  complain 
of  marked  pain  in  the  right  iliac  fossa,  and  this  is  probably  due,  in  most  instances, 
to  involvement  of  the  appendix  associated  with  swelling  and  tension,  which 
there  is  every  reason  to  believe  accompanies  the  typhoid  lesions  in  the  intestine 
in  all  cases. 

I  subjoin  brief  abstracts  of  the  5  cases  in  which  microscopic  evidence  of 
typhoid  ulceration  within  the  appendix  was  obtained. 

1.  J.  B.  Murphy,  1893  {■personal  communication).  A  woman,  twenty-two 
years  old,  was  ill  for  five  daj'-s  with  headache  and  general  malaise,  but  not  confined 
to  bed.  She  then  began  to  have  severe  abdominal  pain  great  tenderness  in  the 
right  iliac  fossa,  followed  by  vomiting.  The  temperature  was  103.2°  F.  A  diagnosis 
was  made  of  appendicitis  and  operation  immediately  performed.  The  appen- 
dix was  swollen  to  twice  its  natural  size,  but  there  was  no  point  of  threatened  per- 
foration.   The  ileum  contained  a  number  of  Peyer's  patches  in  process  of  typhoid 
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ulceration.  Microscopic  examination  of  the  appendix  showed  a  classical  typhoid 
lesion.    The  patient  went  through  a  typical  typhoid  fever,  and  recovered. 

2.  Ihid.,  1893.  A  woman,  age  not  given,  was  ill  for  two  days  with  head- 
ache and  pain  in  the  back.  At  the  end  of  that  time,  when  she  consulted  a  phy- 
sician, her  temperature  was  103.5°  F.  It  continued  to  rise  steadily  until  the 
fourth  day,  when  she  was  seized  with  severe  abdominal  pain,  followed  by  nausea 
and  vomiting.  Twenty-four  hours  later  there  was  extreme  sensitiveness  all  over 
the  lower  abdomen,  especially  in  the  right  iliac  fossa,  but  no  induration,  although 
the  area  of  the  appendix  could  be  outlined  from  the  muscular  resistance.  A  diag- 
nosis was  made  of  acute  and  infective  appendicitis,  and  operation  performed  on 
the  fifth  day.  The  appendix  was  enlarged  at  the  cecal  attachment;  the  distal 
end  contained  muco-purulent  matter;  the  proximal  end  an  ulcer.  The  ileum 
showed  numerous  typhoid  patches.  Microscopic  examination  of  the  appendix 
showed  the  ulcer  to  be  a  typical  typhoid  one ;  the  patient  went  through  an  ordinary 
attack  of  the  disease  and  recovered. 

3.  Ibid.,  1894.  A  girl,  fourteen  years  old,  was  indisposed  for  more  than  two 
weeks,  but  able  to  continue  at  work  until  the  end  of  that  time,  when  she 
had  a  severe  attack  of  pain  in  the  abdomen,  followed  by  nausea  and  vomiting. 
Examination  of  the  abdomen  showed  no  unusual  tympany,  but  the  appendix  could 
be  outlined,  and  was  found  very  sensitive.  On  operation,  it  proved  non-adherent, 
but  there  was  a  grayish  exudate  on  the  mesenteric  side  of  an  enlarged  and  indurated 
nodule  at  the  junction  of  the  outer  and  middle  third.  Microscopic  examination 
of  the  appendix  showed  that  it  contained  a  classical  typhoid  ulcer.  The  patient 
went  through  a  typical  typhoid  fever  and  recovered. 

4.  J.  H.  H.,  Sept.,  1900.  Surg.  No.  10940.  A  negro,  twenty-one  years 
old,  was  admitted  with  typhoid  fever,  about  the  seventh  day  of  the  disease. 
The  Widal  reaction  was  positive  on  the  sixth  day.  On  the  ninth  day  there  was 
some  tenderness  about  the  navel,  and  the  next  day  at  McBurney's  point.  On  the 
twelfth  day  the  pain  and  sensitiveness  were  much  greater,  and  the  leucocytes  had 
increased  from  7,700  at  8  a.m.  to  8,500  at  10  p.m.  On  the  thirteenth  d&y,  there 
was  definite  muscular  spasm  in  the  right  iliac  fossa,  and  the  leucocytes  had  in- 
creased to  20,000;  there  was  general  rigidity  on  palpation,  both  recti  being  tense, 
and  marked  tenderness  present  over  the  whole  area  of  protective  spasm.  On  opera- 
tion, the  peritoneum  was  found  inflamed,  and  there  were  two  inflamed  Peyer's 
patches  in  the  ileum.  The  appendix,  which  laj^  behind  the  cecum,  was  distended, 
tense,  and  rigid,  its  surface  vessels  large  and  tortuous,  presenting  the  appearance 
of  acute  inflammation.  Microscopic  examination  showed  a  typical  typhoid  con- 
dition. The  patient  improved  for  a  few  hours,  but  died  from  typhoid  septicemia 
two  days  after  the  operation. 

5.  B.  McMoNAGLE.  Califor.  Acad,  of  Med.,  Feb.  25,  1901.  A  man,  eighteen 
years  old,  began  to  suffer  from  epistaxis,  headache,  and  malaise,  and  two  days 
later  he  had  a  slight  chill,  with  nausea  and  vomiting.  His  temperature  was 
101.6°  F.  On  the  thirteenth  day,  rose  spots  were  observed,  and  on  the  fourteenth, 
the  Widal  reaction  was  positive.  On  the  fifteenth  day  the  patient  had  an  attack 
of  very  severe  pain  in  the  abdomen,  and  the  temperature,  which  had  been  about 
101°  F.,  rose  to  105°  F.    Examination  showed  considerable  general  tenderness 
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in  the  abdomen,  increased  in  the  right  ihac  fossa;  the  muscles  were  tense  to  the 
point  of  spasm  on  sHght  pressure,  and  there  was  apparent  uicreased  dulness  in 
tlie  right  flank.  Rectal  examination  showed  tenderness  in  the  recto-vesical  cul- 
de-sac,  particularly  on  the  right  side.  The  spleen  was  enlarged,  the  liver  dulness 
normal,  and  the  leucocytes  17,000.  Operation  showed  the  appendix  tensely  dis- 
tended in  the  middle  and  outer  thirds,  congested,  and  hemorrhagic,  with  an  area 
of  necrosis  6  mm.  in  diameter.  The  canal  was  patulous,  and  the  mucosa  of 
the  proximal  third  swollen  and  necrotic.  In  the  remaining  portion  were  se^-eral 
deep  ulcerations  extending  at  one  i^oint  to  the  peritonemii.  Microscopic  exam- 
ination showed  a  typical  typhoid  ulcer  at  the  proximal  third. 

Post-typhoid  Appendicitis. — The  fact  that  a  true  typhoid  appendicitis 
exists  naturally  suggests  the  question :  Can  the  debris  of  s  vi  c  h  in- 
fection linger  in  the  appendix  undischarged,  await- 
ing a  favorable  op  per  tun  it}"  to  produce  an  attack 
of  appendicitis  some  time  after  the  patient  has 
completely  recovered  from  the  typhoid?  And,  again, 
can  the  typhoid  ulceration  produce  such  a  nar- 
rowing of  the  lumen  of  the  appendix  as  will  s  e  r  ^'  e 
to  obstruct  its  discharges,  and  so  favor  an  at- 
tack   of   appendicitis    at    some    future  time? 

HoPFENHAUSEN  (loc.  cit.)  lias  especially  considered  the  possibility  of  such 
a  causal  relation  between  typhoid  fever  and  appendicitis,  and  has  collected 
statistics  concerning  it  from  thirteen  different  sources.  Out  of  748  cases,  there 
were  36  in  which  there  was  a  histoiy  of  previous  typhoid,  the  interval  of  time 
between  the  two  diseases  being  as  follows :  In  5  cases,  from  twenty-four  to  forty 
years ;  in  24  cases,  from  ten  to  twenty  years ;  in  2  cases,  three  years ;  in  1  case, 
two  years;  in  1  case,  one  yeax;  and  3  cases,  from  two  to  six  months.  But, 
as  she  points  out,  although  the  condition  of  the  appendix  in  every  case 
resembled  catarrhal  appendicitis,  it  could  not  be  a  true  catarrh,  since  the  interval 
of  time  between  the  two  diseases  (in  the  majority  from  ten  to  forty  years)  forl^ids 
the  assumption  of  any  connection  between  them.  The  attention  of  clinicians, 
however,  has  not  as  yet  been  sufficient^  directed  to  this  important  point,  and 
it  may  yet  be  found  that  typhoid  fe'\Tr  ^'ictims  are  more  prone  than  others  to 
appendicitis.  I  would  suggest  that  a  note  as  to  infectious  diseases,  especially 
typhoid,  should  he  carefully  added  to  the  history  of  every  appendicitis,  and  fur- 
ther that  all  patients  should  be  questioned  as  to  any  unusual  pain  in  the  right 
iliac  fossa  in  the  course  of  the  typhoid.  If  any  frequent  causal  relationship 
exist,  our  hospitals  will  probably  supply  the  data  from  ex-typhoid  cases  dis- 
charged from  the  medical  wards,  and  returning  at  a  later  date  to  the  surgical 
service. 

The  following  cases  are  all  in  which  a  post-typhoid  appendicitis  has  come 
within  my  own  cognizance: 
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J.  H,  H.,  May,  1899.  Surg.  No.  10940.  A  man,  forty-eight  years  old,  was 
admitted  complai^iing  of  abdominal  pain.  In  September,  eight  months  before, 
he  had  had  an  attack  of  typhoid,  with  which  he  was  in  bed  for  three  months  and 
had  two  severe  hemorrhages.  He  had  also  some  pain  in  the  right  ihac  fossa  with 
a  localized  tmiior  slightly  tender  on  pressure  in  that  region.  Constipation  was 
marked  during  the  attack  and  after  convalescence.  On  entrance  he  was  suffering 
from  severe  pain  in  the  lower  abdomen,  especially  on  the  right  side,  and  the 
bowels  had  not  moved  for  six  days. 

In  the  next  case  furnished  by  S.  Crowell,  Dorchester,  Mass.,  appendicitis 
developed  at  the  end  of  the  fourth  week,  at  the  period  of  almost  complete 
defervescence. 

A  boy,  seven  years  old,  had  a  mild,  uneventful  attack  of  typhoid  fever  which 
completed  its  course  favorabh'  at  the  end  of  the  fourth  week.  On  the  third  day, 
when  the  morning  temperature  had  l^ecome  normal;  while  the  evening  temj^erature 
was  only  99.5°  F.,  he  was  attacked  by  abdominal  pain  and  vomiting,  with  a  rise 
of  temperature  to  over  100°  F.  When  seen,  thirty-six  hoiu's  later,  the  temperature 
was  104°  F.,  there  was  pain  and  tenderness  over  the  abdomen,  increased  o^'or  the 
appendix,  rigidity  of  the  muscles,  and  vomiting.  There  was  no  distention  of  the 
abdomen,  but  the  jsatient  looked  ill.  An  immediate  operation  was  performed, 
showing  the  appendix  dark  red  and  swollen;  there  was  an  escajje  of  fluid  from 
the  peritoneum,  with  a  distinct  fecal  odor,  but  there  was  no  j^erforation.  A  small 
ovoid  concretion  was  found  in  the  appendix.    The  patient  recovered. 

I  have  met  with  two  cases  in  which  typhoid  fever  has  followed  operation  for 
appendicitis,  and  I  here  give  a  brief  account  of  each,  as  they  seem  to  be 
extremely  unusual. 

C.  F.  Nassau  {'personal  communication,  1902).  A  woman  of  thirty-five  was 
suffering  from  recurrent  appendicitis  for  which  operation  was  advised  and  refused. 
Seven  months  later  she  had  an  attack  of  acute  appendicitis,  and  the  aj^pendix 
was  removed,  together  with  the  right  ovary  (which  was  cystic)  and  the  tube;  the 
uterus  was  suspended.  Two  da}'s  afterward  it  was  necessar}'  to  re-open  the  ab- 
domen, on  account  of  symptoms  of  obstruction,  and  an  old  fan-shaped  adhesion 
was  found,  obstructing  the  hepatic  flexure  of  the  colon.  The  temperature  fell 
to  normal  in  six  days,  and  then  began  to  rise.  This  was  ascribed  to  several  stitch 
abscesses  occasioned  by  the  silkworm  sutures  being  tied  too  tightly  at  the  second 
operation.  The  patient  then  became  suddenly  delirious,  with  extreme  abdominal 
distention.  Typhoid  fever  was  suspected,  and  also  pelvic  pus  collection,  ^'aginal 
puncture  was  made,  but  there  was  no  pus.  On  the  tAventy-second  day  after  the 
second  operation  the  Widal  reaction  was  positive.  The  twenty-third  day,  there 
was  severe  hemorrhage  from  the  boAvels,  and  on  the  twenty-fourth  day,  death  oc- 
curred from  one  of  large  size. 

H.  A.  PuLSFORD  (personal  comrnunication ,  1904).  The  patient,  a  physician, 
was  taken  suddenly  ill  with  severe  abdominal  pain  followed  bj^  serious  symptoms 
necessitating  immediate  operation.  The  appendix  proved  to  be  gangrenous  and 
perforated,  there  were  no  adhesions  and  a  general  peritonitis  was  beginning.  It 
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was  necessary  to  make  an  incision  on  the  left  side  of  the  abdomen  as  well  as  on 
the  right,  and  both  wounds  were  left  open  with  generous  drainage.  The  patient 
was  profoundly  septic  for  a  time,  and  the  wounds  were  not  entirely  closed  until 
five  months  after  the  operation.  The  appendix  was  examined  only  macroscopic- 
ally.  About  three  months  after  the  operation,  while  the  wounds  were  still  par- 
tially open,  the  patient  Avent  to  Old  Point  Comfort  for  a  few  days,  and  two  weeks 
after  his  return  he  developed  typhoid  fever  of  moderate  severity.  There  were 
no  complications,  but  after  recovery  the  patient  had  a  perichondritis  on  the  left 
side,  which  did  not,  however,  proceed  to  supjDuration.  He  had  also  a  peripheral 
neuritis  affecting  the  superficial  nerves  of  the  feet,  producing  first  hyperesthesia 
and  then  anesthesia,  and  persisting  for  several  months. 

DIAGNOSIS. 

The  decision  for  or  against  an  operation  for  appendicitis  in  a  patient  who  lias 
typhoid  fever  is  a  matter  of  the  utmost  gravity,  and  the  preliminary  question 
of  diagnosis  therefore  becomes  one  of  prime  importance.  AVhen  symptoms  of 
the  fever  are  not  yet  fully  developed,  the  first  question  to  be  settled  is :  Has 
the  patient  appendicitis,  or  has  he  typhoid  fever? 
In  some  cases  an  immediate  positive  answer  is  impossible,  but  where  there  is 
strong  reason  to  suspect  typhoid  fever,  and  at.  the  same  time  one  or  more  of  the 
characteristic  symptoms  of  appendicitis  are  lacking,  it  is  well  to  give  the  patient 
the  benefit  of  the  doubt  and  to  defer  decision  while  keeping  him  mider  close 
observation  by  both  physician  and  surgeon.  A  case  of  appendicitis  clearly  de- 
manding immediate  interference  ought  to  present  the  sjaidrome  of  pain, 
tenderness,  muscular  rigidity,  and  fever.  Richardson 
(Bost.  Med.  and  Surg.  Jour.,  Jan.,  1902)  saj^s:  "  Let  '  any  of  these 
symptoms  be  absent,  and  doubt  as  to  the  existence  of  an  acute  appen- 
dicitis arises.  A  peritonitis  localized  about  the  appendix  is  at  once  ex- 
cluded, though  it  is  more  than  likelj''  that  there  is  some  appendicular  lesion. 
So  with  pain  and  rigidity  in  the  right  iliac  fossa,  the  absence  of  tenderness  would 
at  once  rouse  serious  doubts  as  to  the  existence  of  appendicitis.  Pain,  rigidity, 
and  tenderness,  without  fever  would  be  the  least  doubtful  combination,  for 
absence  of  fever  is  sometimes  conspicuous  in  really  serious  local  infections  of  the 
peritoneum.  When  typhoid  fever  is  suspected,  one  or  more  unusual  combinations 
of  the  four  symptoms  just  mentioned  will  prevail.  The  accurate  observer  cannot 
but  be  on  his  guard.  For  example,  let  there  be  pain  and  tenderness  in  the  right 
iliac  fossa,with  fever,  but  without  rigidity:  The  surgeon  must  account  for  the 
absence  of  rigiditj''  before  he  opens  the  abdomen.  He  must  inquire  into  a  pre- 
vious malaise.  He  must  inquire  most  minutel}'  into  the  histor}-  of  the  pain  itself, 
its  manner  of  onset,  its  relations  with  temperature  and  pulse,  its  early  and  late 
situation.  He  must  inquire  about  the  prevalence  of  typhoid  in  the  community. 
Every  abdominal  and  thoracic  organ  must  be  carefully  examined.  He  must, 
furthermore,  make  exhaustive  examinations  of  the  blood.    All  this  care  is 
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imperative  in  the  absence  of  a  single  symptom— rigidity  of  the  abdominal  muscles. 
Another  example :  Assmne  that  in  a  questionable  case  of  acute  abdominal  disease 
there  has  been  no  pain,  but  there  is  tenderness,  rigidity,  and  fever.  The  absence 
of  painful  onset  and  of  present  pain  at  once  suggests  something  out  of  the  com- 
mon. A  temperature  of  104°  to  105°  F.,  with  gradually  appearing  tenderness 
and  rigidit}',  is  so  unusual  in  appendicitis  that  that  disease  can  almost  certainly 
be  ruled  out,  owing  to  the  absence  of  pain  alone.  Tenderness  and  rigidity 
must  be  accounted  for  by  other  lesions.  Indeed,  it  is  so  hard  to  imagine  a 
disease  in  which,  without  pain  at  one  time  or  another,  there  is  fever,  local  tender- 
ness, and  rigidity,  that  one  can  almost  say  that  the  combination  of  these  three 
symptoms  alone — fever,  tenderness,  and  rigidity — is  an  impossible  one  in  acute 
abdominal  disease." 

The  W  i  d  a  1  reaction,  which  is  so  valuable  in  the  diagnosis  of  typhoid 
fever,  unfortunately  often  fails  to  develop  before  the  seventh  to  the  tenth  days, 
and  in  some  instances  it  is  as  late  as  the  fourth,  fifth,  or  sixth  weeks.  It  should 
always  be  tried,  however,  as  the  patient  may  have  a  latent  typhoid.  The  value 
of  the  agglutinative  test  is  so  great  that  it  will  determine  the  diagnosis  when  pres- 
ent. The  absence  of  this  sign  in  early  cases,  however,  must  not  influence  a 
decision. 

The  leucocj-'te  count  is  a  most  valuable  aid  in  making  a  differential 
diagnosis  in  cases  where  doubt  rests  between  an  acute  appendicitis  and  a  typhoid 
fever  simpl}^  beginning  its  protracted  course,  with  a  temporary  focusing  of 
the  symptoms  in  the  right  iliac  fossa.  The  leucocytes  in  typhoid  fever  are 
always  low,  probabl)^  reaching  their  highest  point,  eight  to  ten  thousand,  in 
epidemic  cases,  in  the  first  three  or  four  days  of  the  disease.  The  count  never 
mounts  up,  but  tends  to  descend  rapidly.  Boland  has  shown  that  the  sub- 
cutaneous injection  of  typhoid  toxins  produces  a  decrease  of  the  leucocytes. 
In  such  metastatic  affections  as  pleurisy,  and  pneumonia  due  to  typhoid 
organisms  it  is  also  the  rule  for  the  leucocyte  count  to  remain  low.  In  typhoid 
fever  the  mononuclear  leucocytes,  especially  the  large  ones,  are  increased,  while 
the  rule  in  inflammatory  disease  is  for  the  polymorpho-nuclear  leucocytes  to  in- 
crease. But  although  the  leucocyte  count  is  a  valuable  aid  to  diagnosis,  it  ma.y 
prove  woefully  misleading  in  exceptional  instances,  when  the  rule  that  tj'phoid 
fever  inhibits  leucocytosis  fails  to  hold.  In  one  case  (see  p.  446)  the  patient 
had  a  leucocytosis  of  10,000,  which  rose  in  3  days  to  18,000;  the  diagnosis  of 
appendicitis  was  then  made  and  operation  performed,  but  no  serious  disease 
was  discovered.  In  the  second  (see  p.  438)  there  was  a  leucocj'tosis  of  17,000, 
and  on  operation  a  typhoid  ulcer  was  found  in  the  appendix  without 
perforation. 

CuRSCHMANN  ("  Der  Unterleibstyphus,"  Wien,  1898,  p.  177)  states  that 
in  typhoid  fever  a  common  evidence  of  the  disturbance  of  the  digestion  of  albu- 
men is  found  in  the  presence  of  moderate,  or  even  large  amounts  of  i  n  d  i  c  a  n 
in  the  urine.    There  is  no  particular  relationship,  however,  between  the  occur- 
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rence  of  the  inclican  and  the  intensity  of  the  infection,  and  its  presence  has, 
therefore,  no  special  diagnostic  or  prognostic  value;  indeed,  in  light  cases, 
particularly  those  associated  with  diarrhea  or  obstinate  constipation,  the  indican 
reaction  is  often  more  marked  than  in  the  severer  forms  of  the  disease;  when 
a  general  peritonitis  supervenes,  or  such  a  localized  peritonitis  as  occurs  in  the 
limited  forms  of  appendicitis  (perityphlitis  t  y  p  h  o  s  a),  the  excre- 
tion of  indican  is  not  particularly  marked. 

It  occasionally  happens  that  a  localized  peritonitis  without  perforation  exists 
around  a  typhoid  ulcer,  giving  rise  to  sufficient  adhesions  and  inflammatory 
products  to  form  a  tumor  which  may  simulate  appendicitis.  On  the  other 
hand,  protective  and  adhesive  peritonitis  localized  in  the  neighborhood  of  the 
appendix  occasionally  follows  perforation  of  a  typhoid  ulcer  with  tumor  forma- 
tion, which  also  simulate  appendicitis.  Such  a  case  was  reported  by  H.  L.  Elsneh 
(N.  Y.  Med.  Jour.,  April  9,  1893),  in  which  there  was  perforation  of  a  typhoid 
ulcer  followed  by  adhesive  and  protective  peritonitis,  and,  finally,  tumor  forma- 
tion, with  symptoms  simulating  appendicitis  so  closely  that  a  differential  diag- 
nosis was  made  with  great  difficulty.  The  patient  finally  died  of  intestinal  hem- 
orrhage, and  autopsy  showed  that  a  coil  of  the  ileum,  beginning  about  5  inches 
from  the  ileocecal  valve,  had  folded  itself  against  the  bend  of  the  colon  laterally, 
and  was  firmly  held  there  by  inflammatory  products.  There  was  no  evidence 
of  escape  of  intestinal  contents.  A  perforation  of  a  typhoid  ulcer  2  cm.  in 
length  was  found  in  the  portion  of  the  ileum  resting  directly  against  the  colon. 
So  perfectly  was  the  perforation  sealed  that  no  gas  escaped  during  the  autopsy 
until  the  ileum  was  lifted  from  its  resting-place  against  the  colon.  Fitz  (Bost. 
Med.  and  Surg.  Jour.,  Oct.  8, 1901,  p.  365) :  "Most  cases  of  recovery  from  symp- 
toms of  perforation  of  the  bowel  in  tj^phoid  fever  are  those  in  which  an  attack 
of  appendicitis  is  closelj^  simulated,  while  the  fatal  cases  of  perforation  of  the 
bowel  in  tj^'phoid  fever  are,  in  the  great  majority  of  instances,  those  in  which 
other  parts  of  the  bowel  than  the  appendix  are  the  seat  of  a  perforation.  Hence 
the  prognosis  of  apparent  perforation  in  typhoid  fever  is  to  be  regarded  as  the 
more  favorable,  the  more  closely  the  symptoms  and  course  resemble  those  of 
appendicitis. " 

The  second  diagnostic  question  to  be  answered  is:  If  the  patient 
has  tj^phoid  fever,  has  he  appendicitis  also?  And  if  he 
has  appendicitis,  what  is  its  grade?  The  diagnosis  of  appendicitis 
must  rest  upon  the  characteristic  local  symptoms  of  an  inflam.ed  appendix, 
superA^ening  upon  the  alread}^  existing  symptoms  of  typhoid  fever.  There 
is  reason  to  suspect  an  involve  m  e  n  t  of  the  appendix 
in  every  case  where  severe  pain,  distinctly  localized 
tenderness,  and  muscular  rigidity  exist  in  the  region 
of  the  right  iliac  fossa.  The  earlier  the  stage  of  the  disease  in 
which  these  s3^mptoms  appear,  however,  the  more  should  the  physician  be 
upon  his  guard  in  assuming  that  the  complication  is  grave  enough  to  demand 
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operation.  I  know  of  but  two  cases  in  which  a  perforation  of  the  appendix 
has  been  noticed  as  early  as  the  eighth  da}'.  Later  in  the  cUsease,  that  is  to  sa}^ 
in  the  latter  part  of  the  second  or  in  the  third  week,  the  sudden  supervention  of 
severe  inflammatory  sjaiiptonis  in  the  right  iliac  fossa  raises,  not  so  much  the 
particular  question  whether  there  is  an  appendicitis  or  whether  the  appendix 
is  perforated,  as  the  question  of  an  intestinal  perforation  in  general,  whether 
in  the  ileum  or  in  the  appendix.  Under  such  circumstances  the  particular 
location  of  the  perforation  is  a  matter  of  minor  importance. 

There  seems  to  be  no  defined  set  of  symptoms  which  can  be  denominated 
pre-perforative.  The  physician  must  always,  of  course,  give  the  closest  atten- 
tion to  any  unusual  complaints  of  pain  in  the  right  iliac  fossa  occurring  during 
typhoid.  When  a  perforation  occurs,  there  is  apt  to  be  a  sudden  acute  pain 
accompanied  by  a  fall  in  temperature.  The  sudden  defervescence  is  also  noted 
in  hemorrhage,  but  without  the  pain.  Intestinal  hemorrhage  occurred  in 
four  out  of  ten  cases  of  perforation  of  the  appendix  several  days  before  perfo- 
ration took  place,  the  pain  coming  on  with  the  perforation.  The  occurrence 
of  a  hemorrhage,  therefore,  must  put  the  physician  on  his  guard,  in  anticipating 
a  possible  perforation.  In  addition  to  pain  and  fall  of  temperature,  there  are 
marked  evidences  of  collapse,  such  as  change  in  the  facial  expression,  a  small 
weak  pulse,  nausea,  abdominal  swelling,  general  tenderness,  and  signs  of  gas 
in  the  peritoneal  cavity,  with  the  disappearance  of  the  liver  dulness.  Free 
fluid  in  the  abdominal  cavity  must  not  be  mistaken  for  an  accumulation  of 
fecal  material;  they  can  be  distinguished  by  the  fact  that  the  fluid  is  easily 
displaced  by  some  change  in  the  position  of  the  patient. 

Cursch:\iann  has  called  attention  (loc.  cit.)  to  a  particularly  interesting 
group  of  cases,  occurring  more  frequently  than  the  profession  are  aware,  in 
which  an  inflammation  of  the  peritoneum  locahzed  in  the  right  iliac  fossa  occurs 
during  tj'phoid  fever  and  which  he  designates  peri-  or  para-typhlitis 
t  y  p  h  0  s  a  .  The  perforation  of  the  peritoneum  is  extremely  minute,  or  there 
may  be  only  an  excessive  thinning  of  the  intestinal  wall,  without  rupture,  to 
account  for  the  surrounding  peritoneal  inflammation.  The  seat  of  the  affec- 
tion corresponds  to  the  inflammator}'  tumors  of  the  appendix.  In  true  typhoid 
appendicitis  the  perforation  also  plaj^s  an  important  role.  Curschmann  has 
occasionalh^  found  deep  ulcers  with  most  minute  perforations  in  the  cecum, 
especially  in  the  neighborhood  of  the  valve,  and  also  on  the  border-line 
between  the  cecum  and  colon,  which  afford  an  explanation  of  circumscribed 
inflammations  in  the  right  iliac  fossa.  This  perityphlitis  t  y  p  h  o  s  a 
is  sometimes  found  at  that  stage  when  peritonitis  is  most  apt  to  develop,  but 
rather  more  frequentl}^  later  in  the  disease,  or  even  during  convalescence.  He 
has  himself  observed  it  once  on  the  eighteenth,  and  once  on  the  twenty -first 
day,  at  a  time  when  the  patient  was  free  from  fever. 

The  local  manifestations  of  such  a  typhoid  perityphlitis  are  in  all  respects 
similar  to  other  inflammatory  processes  in  the  right  iliac  fossa ;  they  appear  as 
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painful,  more  or  less  extensive,  resistant,  circumscribed  infiltrations,  which, 
apparentl}',  lead  to  abscess  formation  more  readily  than  is  the  case  in  orduiary 
appendicitis.  In  one  instance  there  was  a  retro-peritoneal  abscess  which  was 
successfully  opened  in  the  back.  He  has  also  noted  some  cases  in  which  a  period 
of  general  malaise,  with  irregular  fever  and  an  enlarged  spleen,  but  without  diar- 
rhea or  rose  spots,  was  followed  b)'  a  perit3'phlitis  which  at  once  established  a 
correct  diagnosis.  In  other  cases,  where  a  diagnosis  of  simple  perityphlitis 
(appendicitis)  had  been  made,  the  history  of  a  febrile  disturbance  preceding  the 
perityphlitis  for  two  or  three  weeks  aroused  the  suspicion  of  a  typhoid  peri- 
typhlitis, the  actual  existence  of  which  was  proved  hy  the  fact  that  the  dis- 
ease then  ran  a  typical  course,  or  else  by  the  occurrence  of  a  characteristic 
typhoid  relapse. 

A  neglected  appendicitis  in  which  the  patient  falls  into  a  "typhoid"  condi- 
tion from  the  absorption  of  the  septic  products,  must  be  carefully  distinguished 
from  true  typhoid  appendicitis  or  perityphlitis.  Curschmann  recalls  one  case 
in  which  the  development  of  a  parotitis  during  the  course  of  the  disease  seemed 
to  point  to  typhoid  fever,  but  the  complication  proved  in  the  end  to  have  arisen 
from  an  abscess  in  the  right  iliac  fossa. 

A  number  of  cases  have  been  reported  in  which  typhoid  fever  has  been 
mistaken,  during  its  early  stages,  for  an  appendicitis;  the  reverse,  namely, 
to  mistake  appendicitis  for  typhoid  fever,  is  a  much  rarer  accident.  I  quote, 
therefore,  the  following  case : 

C.  R.  Box  and  C.  S.  Wallace  {Lancet,  1904,  vol.  1,  p.  1588).  A  man  fifty 
years  old  was  taken  ill  suddenly  Avith  pain  in  the  right  iliac  fossa.  His  tempera- 
ture was  high  (102.2°  F.),  his  pulse  120  and  intermittent,  and  he  was  mildly  de- 
lirious at  night.  He  had  slight  diarrhea,  with  pea-soup,  offensive  stools,  and  in 
the  third  week  of  his  illness  he  had  three  large  hemorrhages  of  bright  red  blood 
from  the  bowels,  and  a  diagnosis  of  typhoid  fever  was  made.  There  were  no  rose 
spots,  and  no  agglutinative  reaction  on  examination  of  the  blood ;  the  test  was  not 
made,  however,  until  late  in  the  illness.  Death  took  place  on  the  twenty-first  day. 
At  the  autopsy  an  abscess  was  found  in  the  right  iliac  fossa,  but  the  appendix  could 
not  be  recognized.  There  was  no  trace  of  typhoid  ulceration  in  either  large  or 
small  intestine. 

TREATMENT. 

In  a  case  of  suspected  appendicitis  with  an  alterna- 
tive diagnosis  of  typhoid  f  e  ^'  e  r  the  wisest  course 
is  to  wait.  The  best  general  rule  is  not  to  operate 
for  appendicitis  in  the  early  stages  of  typhoid 
f  e  V  e  r — s  a  y  ,  up  to  about  the  t  e  n  t  h  d  a  y — i  n  the  ab- 
sence of  exceedingl}^  urgent  symptoms;  give  the  patient 
the  benefit  of  the  doubt,  wait,  and  watch  closely.  The  clinical  history  of 
the  collected  cases  seems  to  show  that,  with  the  rarest  exceptions,  there  is  no 
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more  occasion  for  operating  upon  a  true  t.yphoid  appendix  than  there  is  for 
cutting  down  upon  the  ileum,  and  excising  the  affected  Peyer's  patches. 

This  rule  of  delay,  except  in  extreme  urgency  of  symptoms,  accords  with 
the  established  practice  of  some  of  our  best  operators.  J.  B.  Murphy  of  Chicago, 
for  example,  after  operating  upon  three  cases  in  which  the  symptoms  of  appen- 
dicitis were  pronounced,  and  finding  that  the  lesions  in  the  appendix  revealed 
by  microscopic  examination  were  those  of  a  typical  typhoid  condition,  refused 
to  operate  upon  the  next  five  in  his  practice,  presenting  similar  sjmiptoms,  and  in 
each  instance  the  subsequent  course  of  the  disease  justified  the  decision.  In 
a  personal  communication  he  sa}'s :  "It  is  my  opinion  that  typhoid 
appendicitis  should  not  be  operated  upon,  unless 
t  h  e  r  e  i  s  a  perforation.  All  m  }^  c  a  s  e  s  r  e  c  o  e  r  ,  those 
operated  and  not  operated.  At  th  e  same  time,  I  feel 
that  operation  should  not  be  p  er  f  o  r  m  e  d  ,  except  in 
special  cases." 

There  prevails  in  some  cjuarters  a  strong  tendency  to  operate  in  typhoid 
fever  as  soon  as  symptoms  of  appendicitis  appear,  this  course  of  action  being 
encouraged  both  by  the  swollen  condition  of  the  appendix  as  found,  as  well  as 
by  the  favorable  outcome  of  the  operation.  The  surgeon  in  such  a  case  con- 
gratulates himself  that  he  has  obviated  a  serious  complication  of  the  disease 
at  what  he  considers  little  or  no  risk  to  the  patient.  This  would  be  the  case 
if  the  microscopic  appearance  of  the  typhoid  appendix  had  the  same  significance 
as  that  of  an  ordinary  inflamed  appendix,  l)ut  experience  shows  that  this  is  not 
true.  The  inference  that  a  swollen  t3'phoid  appendix  must  shorth'  advance 
to  gangrene  or  perforation  is  not  warranted  b}^  the  well-established  facts.  Per 
contra,  when,  after  a  siege  of  pain  in  the  right  iliac  fossa,  the  patient  lapses  into 
an  ordinary  typhoid,  with  an  entire  subsidence  of  the  severe  local  symptoms, 
the  observer  must  not  hastily  conclude  that  he  was  wrong  in  suspecting  an 
involvement  of  the  appendix  in  the  first  instance.  The  autopsy  records  show, 
as  I  have  said,  that  the  appentlix  is  often  much  swollen,  but  that  this  condi- 
tion is  a  frequent  accompaniment  of  the  early  stages  of  the  disease. 

That  operation  in  the  early  stages  of  typhoid  fever  for  symptoms  suggestive 
of  appendicitis  may  be  precipitate  is  shown  by  the  results  in  seven  of  my  col- 
lected cases,  in  which  the  morbid  changes  connected  with  the  appendix  were 
insufficient  to  justify  the  increased  risk  to  the  patient  incurred  by  operation. 

1.  J.  H.  H.,  March,  1902.  Surg.  No.  13153.  A  physician,  twenty-seven 
years  old,  had  numerous  severe  attacks  of  coUcky  pain  suggestive  of  appendicitis, 
during  two  years.  At  the  end  of  that  time  he  began  to  suffer  with  continued  ab- 
dominal pain,  most  marked  in  the  right  iliac  fossa,  and  general  malaise,  being  con- 
fined to  bed  for  a  few  days  at  the  outset.  This  condition  persisted  for  several 
weeks,  during  which  time  his  temperature  was  normal,  when  the  pain  at  last  became 
locaHzed  in  the  right  iliac  fossa,  convincing  him  that  he  had  appendicitis  and  caus- 
ing him  to  enter  a  hospital.    The  abdomen  was  flat  and  soft,  and  there  was  no 
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mass.  At  the  operation,  on  the  day  of  admission,  the  appendix  was  found  adherent 
beneath  the  cecum,  and  coiled  on  itself;  it  was  not  inflamed,  but  surrounded  by 
dense  adhesions.  Microscopic  examination  showed  marked  obliterative  changes, 
converting  the  greater  part  of  the  organ  into  a  fibrous  cord.  After  the  operation 
the  temperature  rose  steadily  to  104°  F.,  and  on  the  sixth  day  there  was  an  intes- 
tinal hemorrhage.  A  few  rose  spots  were  found,  and  the  spleen  was  palpal^le. 
The  leucocytes,  which  on  the  fourth  day  were  8,000,  decreased  to  6,000  on  the 
sixth.  On  the  tenth  and  eleventh  days  the  patient  had  several  severe  hemorrhages, 
and  on  the  twelfth  he  died.    There  was  no  autopsy. 

2.  M.  J.  Lewis  (personal  communication,  1902).  F.  A.  P.,  a  physician,  forty- 
one  years  old,  had  vague  pains  in  the  region  of  the  appendix  for  eighteen  months, 
which  caused  him  some  anxiety.  He  was  taken  ill  with  typhoid  fever,  and  on  the 
seventh  day  developed  marked  tympany,  with  pain  on  pressure,  and  over  McBur- 
ney's  point  shght  rigidity  of  both  recti;  the  leucocytes  were  about  10,000.  The 
Widal  reaction  was  positive.  On  the  fourteenth  day  the  leucocyte  count  rose 
to  14,800,  and  on  the  fifteenth  to  18,400.  Operation  was  then  done  and  showed 
the  appendix  free  from  adhesions,  but  flexed  on  a  short  mesappendix;  the  ileum 
was  congested,  dark  red,  and  much  thickened.  An  enlarged,  inflamed  Peyer's 
patch  was  seen,  and  the  mesenteric  glands  were  greatly  swollen.  The  mucosa 
of  the  appendix  was  also  much  swollen,  gray,  translucent,  and  studded  with  punc- 
tate hemorrhages ;  near  the  cecal  end  was  a  small  area  like  a  swollen  Peyer's  patch. 
The  only  organism  present  was  the  bacillus  coli.  The  microscope  showed 
diffuse  increase  of  lymjohoid  and  epithelial  cells,  with  small  veins  and  capillaries  packed 
with  polymorpho-nuclear  leucocytes,  which  in  many  instances  seemed  ahnost 
to  plug  the  vessels.  The  increase  of  mononuclear  white  cells,  usually  seen  in 
typhoid  fever,  was  lacking.  On  the  eighteenth  day  of  the  disease  the  leucocytes 
fell  to  6,400,  and  the  polymorpho-nuclear  percentage  was  91.6;  marked  tATiipany 
appeared,  followed  by  chill.  On  the  twentieth  da)^,  or  six  days  after  the  opera- 
tion, the  wound  had  not  united,  the  stitches  were  removed,  and  the  serous  coat 
was  seen  to  be  quite  normal.  The  wound  was  closed  on  the  twenty-fifth  da}-.  On 
the  thirty-first  day  (the  seventeenth  after  the  operation)  after  a  period  of  con- 
siderable distention,  and  a  leucocyte  count  varying  from  7,000  to  10,000,  there 
was  a  sudden  increase  to  11,200,  while  the  temi^erature  fell  to  97°  F.  The  upper 
abdomen  became  greatly  distended,  with  visible  peristalsis  of  the  transverse  colon. 
The  wound  was  again  opened,  and  two  fingers  introduced,  but  no  point  of  adhe- 
sions could  be  found,  although  the  transverse  colon  was  enormously  distended. 
On  the  thirty-sixth  day  there  was  a  sudden  collapse  of  the  colon,  with  escape  of 
gas  and  feces  from  the  open  wound.  Immediate  operation  showed  a  ragged  necro- 
tic opening  on  the  under  side  of  the  transverse  colon.  Death  occurred  on  the 
thirty-seventh  day;  there  was  no  autopsy. 

3.  A.  J.  OcHSNER  (personal  communication,  1904).  A  trained  nurse,  twentj'- 
three  years  old,  was  taken  ill  while  on  duty,  -with  excruciating  pain  in  the  abdo- 
men. The  abdominal  walls  were  thickened,  and  moderately  distended  by  gas; 
there  was  nausea,  but  no  vomiting.  The  temperature  was  106°  F.  A  diagnosis 
of  acute  perforating  appendicitis  was  made,  and  operation  performed  ten  hours 
after  the  onset  of  the  attack,  when  the  temperature  had  fallen  three  degrees,  and 
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the  pain  was  still  diffuse,  although  the  tenderness  was  much  more  marked  at 
McBurney 's  point.  The  muscular  rigidity  on  the  right  side  which  had  given  the  im- 
pression of  an  inflammatory  mass  in  the  region  of  the  appendix  cUsappeared  under 
anesthesia.  The  patient  had  the  appearance  of  extreme  illness,  while  the  day 
before  she  was  the  picture  of  health.  On  operation  the  peritoneum  was  found 
congested  over  all  the  intestines  in  sight,  including  the  appendix,  which  was  re- 
moved. Nothing  abnormal  was  found  in  it,  and  the  patient  passed  through  a 
typical  attack  of  typhoid  fever,  lasting  five  weeks,  and  ending  in  recovery. 

4.  E.  E.  Montgomery  {personal  communication,  1903).  A  boy,  eight  years 
old,  had  continuous  pain  for  two  days  in  the  right  abdomen,  with  distention, 
gurgling,  and  rather  marked  tenderness,  muscular  resistance,  and  a  temperature 
of  104°  F.  A  diagnosis  of  appendicitis  was  made,  and  the  o^Deration  was  done 
on  the  same  day.  The  appendix  was  free  from  inflammation,  but  was  bent  at  an 
angle,  and  quite  patulous.  The  patient  then  passed  through  an  attack  of  typhoid 
fever,  extending  over  three  weeks,  and  ending  in  recovery.  The  diagnosis  was 
confirmed  by  the  Widal  reaction. 

5.  W.  J.  Hearn  (personal  communication,  1904).  A  boy,  seven  years  old, 
was  brought  to  the  Jefferson  College  Hospital  by  a  competent  physician  with  a 
diagnosis  of  appendicitis.  He  had  marked  tenderness  in  the  right  iliac  fossa  and 
a  temperature  of  101°  F.  Operation  on  the  following  day  showed  the  ileocecal 
valve  much  injected,  as  well  as  the  peritoneal  coat  of  the  appendix  and  the  cecum. 
The  appendix  was  removed,  but  there  was  no  obstruction  of  its  lumen  nor  a  fecal 
concretion.  A  diagnosis  of  typhoid  fever  was  made  during  the  operation  from 
the  appearance  of  the  intestines.  The  patient  passed  through  an  ordinary  attack 
of  typhoid  fever  of  moderate  severity,  lasting  four  weeks. 

6.  J.  H.  H.,  August,  1899.  A  trained  nurse,  twenty-eight  years  old,  was 
taken  ill  with  cramps  in  the  al)domen,  diarrhea,  and  nausea,  but  no  vomiting. 
These  symptoms  were  followed  by  severe  headache,  loss  of  appetite,  and  fever. 
About  a  week  later  she  had  a  chill,  and  after  that  severe  aching  pain  over  the 
whole  abdomen,  especially  in  the  right  iliac  fossa,  which  continued  irregularly  for 
six  days.  Two  weeks  from  the  onset  the  leucocytes  were  10,000,  the  next  day 
14,800,  and  the  temperature  102.5°  F.  A  diagnosis  of  appendicitis  was  made, 
and  at  the  operation,  two  days  later,  the  appendix  was  found  lightly  adherent, 
with  the  outer  half  of  its  peritoneal  coat  injected.  Microscopic  examination 
showed  obliteration  throughout,  the  centre  consisting  of  old  fil^rous  tissue,  with 
slight,  round  cell  infiltration.  Three  days  later  she  developed  marked  typhoid 
symptoms,  and  the  temperature  was  102.5°  F.  ;  the  Widal  reaction  was  positive 
four  days  after  operation.  She  went  through  a  normal  typhoid  course  with  two 
relapses. 

7.  (See  post-typhoid  appendicitis  case,  p.  439.) 

The  question  as  to  operation  later  in  the  disease  depends,  not  so  much  upon 
the  diagnosis  of  an  appendicitis  as  upon  the  occurrence  of  perforation  of  the 
bowel,  without  respect  to  its  anatomical  site.  The  symptoms  in  order  to  justify 
operation  must  be  of  a  more  urgent  character  than  would  be  necessary  in  the 
case  of  a  person  in  perfect  health  suddenly  affected  in  a  similar  manner,  as  the 


448 


APPENDICITIS  IN"  TYPHOID  FEVER. 


greater  gravity  of  an  operation  in  the  height  of  t}'phoid  fe\'er  warrants  the 
surgeon's  assuming  greater  risks  in  waiting  to  make  sure  that  an  operation  is 
ineA'itable.  If  the  classical  symptoms  of  perforation  are  present,  the  operator 
will,  of  course,  proceed  at  once,  without  making  any  attempt  to  refine  his 
diagnosis  as  to  the  exact  site  of  the  lesion.  It  would  seem  a  -priori  probable 
that  the  chances  of  a  patient  with  a  perforation  of  the  appendix,  disposed  as 
that  organ  is  "  in  a  quiet  corner  of  the  abdomen  "  (H.  Gushing),  would  be  better 
than  with  a  perforation  of  the  ileum,  more  centrally  situated.  The  records 
show,  however,  that  of  seven  operations  in  which  a  perforation  was  found  in 
the  appendix,,  but  one  recovered. 

The  operation,  once  decided  upon,  should  be  performed 
with  promptitude,  and  minutes,  rather  than  hours, 
counted  precious  in  making  the  preparations.  If  the 
operator  is  familiar  with  the  endermic  use  of  cocain  in  surgical  operations,  he 
will  often  do  better  to  open  the  abdomen  under  a  cocain  or  a  cocain  adrenal 
solution  (see  p.  517,  Chap.  XXIII),  than  risk  the  dangers  of  struggling,  and  the 
depressing  influence  of  a  general  anesthetic. 

It  is  best  to  make  a  free  incision  in  the  right  semilunar  line,  and  e^-acuate 
all  purulent  and  fecal  material,  after  which  the  appendix  can  be  tied  off  at  its 
base  and  removed.  If  necessary,  other  incisions  maj'  be  made  for  more  efficient 
direct  drainage.  In  all  such  operations  the  condition  of  the  ilemn,  if  easily 
accessible,  should  be  noted,  in  order  to  ascertain  whether  it  is  congested  or 
exhibits  diseased  Peyer's  patches. 

The  operator  should  always  bear  in  mind  the  possibility  of  a  perforation  in 
the  ileum  as  well  as  in  the  appendix,  as  found  in  one  out  of  my  30  cases.  He 
should  also  discover  and  turn  in  by  sutures  any  Peyer's  patch  which  seems 
just  about  to  perforate. 

If  a  perforation  is  found  in  the  ileum,  Avhich  is  small  in  size,  and  the  surround- 
ing tissues  appear  healthy  enough  to  hold  the  sutures,  the  simplest  and  best  plan 
is  to  turn  the  opening  into  the  bowel,  and  close  it  by  two  or  three  fine  mattress 
sutures.  Where  there  is  a  general  peritonitis  and  extravasation  of  fecal  con- 
tents, the  abdomen  should  be  washed  out  with  a  warm  solution  and  drained. 
When  there  is  excessive  tympan}^  with  peritonitis,  it  is  sometimes  best  to  fix 
a  loop  of  bowel  into  the  wound,  and  open  it  soon  after,  giving  free  vent  to  the 
gases. 

Patients  under  these  circumstances  will  rareh^  stand  much  surgery,  and 
if  a  more  extensive  operation  is  required  to  effect  a  closure,  if  the  tissues 
around  the  wound  are  necrotic,  or  if  there  is  much  gaseous  distention  and 
peritoneal  inflammation,  the  best  plan  of  treatment  is  that  which  will  save 
life,  irrespective  of  the  sequels.  A  method  practised  by  R.  H.  Follis  of  the 
Johns  Hopkins  Hospital,  which  bids  fair  to  be  of  great  value  in  the  most  serious 
cases,  is  that  of  draining  the  bowel  by  stitching  the  opening  to  the  incision, 
and  letting  the  fecal  discharges  take  place  outside  until  recovery,  when  the 
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bowel  may  be  resected  or  anastomosed.  This  plan  of  treatment  has  also  been 
advocated  by  Bland  Sutton,  and  has  the  approval  as  well  of  E.  W. 
GooDALL  {Lancet,  May  21,  1898,  p.  1402). 

After  extensive  operations  of  this  character,  v;ith  protracted  drainage, 
the  abdominal  wall  is  left  very  thin  at  the  site  of  the  scar,  and  a  hernia  is  almost 
sure  to  occur  after  the  patient  has  been  on  his  feet  and  taking  active  exercise 
for  some  time. 

In  cases  of  operation  for  typhoid  perforation  of  the  ileum,  it  would  be  of 
service  if  surgeons  would  alwa^'s  note  carefully  the  condition  of  the  appendix 
whenever  it  can  be  done  with  safety. 
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APPENDICITIS  IN  THE  CHILD. 

HISTORY.    ETIOLOGY.    SYMPTOMATOLOGY  AND  DIAGNOSIS.  TREATMENT. 

History. — The  earliest  recorded  case  of  appendicitis  in  the  child  is  probably 
that  reported  by  Parkinson  in  1812,  in  a  boy  five  years  old  (see  Chap.  I, 
p.  3).  Iliff,  in  1832,  published  the  case  of  a  boy,  twelve  years  old,  who  died  of 
an  abscess  in  the  right  iliac  fossa,  and  at  the  autopsy  the  appendix  was  found 
to  contain  a  "stone "  (Load.  Med.  and  Chir.  Jour.,  1832,  vol.  1,  p.  214).  Bohr  in 
1837  (Med.  Zeit.  /.  Heilk.,  1837)  and  Burne  in  1839  (Med.  and  Chir.  Trails., 
1839,  vol.  13,  p.  33)  both  reported  cases  in  which  perforations  of  the  appendix 
occurred  in  children  of  ten  and  fourteen  years  old,  respectively.  In  1870,  Betz 
published  a  paper  entitled  "Ileus  in  a  child  seven  months  old,  resulting  from 
-perforation  of  the  appendix  and  agglutination  of  the  intestines,"  which  is  the 
first  occasion  on  which  appendicitis  in  the  child  receives  separate  attention,  as 
the  earlier  reports  all  treat  of  appendicitis  per  se,  and  mention  its  occurrence  in 
the  child  only  incidentally  {Memorabil.  Heilkund.,  1870,  Bd.  15,  p.  118).  A  num- 
ber of  other  cases  are  given  in  the  very  complete  bibliography  preceding  G.  K. 
Matterstock's  admirable  treatise  in  Gerhardt's  Handbuch  der  Kinderkrank- 
heiten,  published  at  Tubingen  in  1880,  which  forms  the  basis  of  all  subsequent 
work  in  this  line.  In  1897  a  paper  of  the  highest  merit  by  F.  Kareavski 
appeared  in  the  Dtsch.  medicinische  W ochenschr.,  followed  in  1901  b}'  an  admir- 
able article  by  F.  Selter  in  the  Arch.  f.  Kinderheilk.*  To  these  important 
papers,  together  with  other  scattered  articles  touching  upon  particular  phases 
of  the  subject,  such  as  that  of  V.  Gibney  in  1891  on  the  diagnosis  between 
coxitis  and  appendicitis,  and  that  of  J.  P.  C.  Griffith  in  1901  on  the 
differential  diagnosis  between  appendicitis  and  pneumonia  in  the  early  stages, 
I  am  indebted  for  many  of  the  facts  here  presented.  Griffith's  article,  in 
particular  (Univ.  Penn.  Bull,  1901,  No.  8,  p.  300),  contains  one  of  the  most 
satisfactory  cases  of  appendicitis  in  the  child  as  yet  reported,  on  account  of  the 
excellent  clearness  of  the  autopsy  record. 

A  well-nourished  negro  boy,  three  months  old,  began  to  suffer  from  diarrhea 
with  mucus  in  the  stools ;  in  twenty-four  hours  the  fecal  discharge  ceased,  although 
some  blood  was  said  to  have  passed,  and  vomiting  with  obstipation  began.  The 

*  An  article  on  appendicitis  in  the  child  was  read  by  A.  McCosh  at  the  meeting  of  the 
American  Medical  Association  in  Atlantic  City,  June  7  to  11,  1904,  and  appears  in  the  .lour. 
Amer.  Med.  As.soc.,  Sept.  24,  1904. 
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little  patient  was  admitted  to  the  Children's  Hospital  in  a  state  of  collapse,  with 
a  rapid  weak  pulse,  sunken  eyes,  and  an  abdomen  so  distended  that  palpation 
was  unsatisfactory.  There  were  no  stools  and  no  straining.  Under  the  impres- 
sion that  an  intestinal  obstruction  might  be  present,  large  enemata  were  admin- 
istered, but  only  a  small  quantity  of  mucus  stained  with  reddish  fecal  matter  was 
returned.  The  temperature  ranged  from  102°  F.  to  105.5°  F.  Death  occurred 
five  days  after  the  onset  of  the  illness,  and  the  autopsy  showed  a  general  peritonitis 
caused  by  a  gangrenous  appendix  6  cm.  long.  Its  proximal  portion  was  healthy 
and  comparatively  immovable,  while  the  distal  half,  which  was  without  a  mesen- 
tery, was  freely  movable.  About  the  middle  of  the  organ,  separating  the  sound 
from  the  diseased  portion,  there  was  a  constriction,  characterized  microscopic- 
ally by  a  large  increase  of  connective  tissue  and  the  abrupt  disappearance  of  the 
mucosa,  presenting  evidence  of  a  chronic  inflammation,  associated  with  the  pres- 
ence of  newly  organized  blood-vessels.  A  little  beyond  the  constriction,  and  at 
the  beginning  of  the  gangrenous  area,  the  appendix  was  crossed  by  a  band  of 
lymph,  evidently  of  recent  formation  and  not  tightly  adherent  to  it,  which 
stretched  from  the  mesentery  of  the  ileum  to  the  peritoneal  coat  of  the  bowel. 
The  end  of  the  appendix  was  blackish  in  color,  and  within  it  there  was  tremen- 
dous congestion,  extravasation  of  blood,  and  a  complete  degeneration  of  the  epi- 
thehal  cells  with  a  granular  detritus  remaining  to  show  the  former  localization  of 
the  tubules.  It  seems  probable  that  this  condition  was  caused  by  a  kinking  of 
the  appendix  occasioned  by  the  shortness  of  its  mesentery  and  by  the  fixation 
of  its  proximal  half,  associated  with  the  free  movability  of  its  distal  end.  No  con- 
cretions nor  other  foreign  bodies  were  present. 

Anatomy. — In  the  chapter  on  anatomy  it  was  shown  that  the  appendix 
develops  by  a  process  of  narrowing  down  of  the  embryonic  cecal  pouch ;  and 
the  section  on  "Differentiation"  exhibits  a  series  on  appendices  of  all  sizes  up 
to  the  adult  stage  (Chap.  IV,  Figs.  28,  29,  30,  31).  While  primar}^  differentiation 
between  the  cecum  and  the  appendix  takes  place  at  the  eight  weeks  stage 
(intrauterine),  the  secondary  differentiation  occurs  at  birth.  It 
manifests  itself  in  a  dilatation  of  the  proximal  pouch,  giving  rise  to  the  formation 
of  cecal  sacculations.  The  appendix,  owing  to  this  cecal  enlargement,  now 
appears  relatively  narrow,  and  lies  coiled  up  in  the  iliac  fossa  beneath  the 
cecum,  while,  as  the  lumbar  region  is  relatively  shorter  in  the  child,  the  cecum 
lies  at  a  comparatively  higher  level.  Moreover,  the  iliac  fossa  is  less  capacious 
in  the  infant  than  in  the  adult,  so  that  the  entire  ileocecal  apparatus  appears 
at  a  somewhat  higher  level  than  McBurney's  point. 

The  permanent  position  of  the  appendix  in  relation  to  the  ileocecal  appa- 
ratus is  determined  previous  to  birth,  the  only  subsequent  change  being  a  slight 
sagging  out  of  the  anterior  pouch  or  pouches  of  the  cecum  to  fill  the  growing 
iliac  fossa.  This  explains  the  more  retrocecal  position  of  the  appendix  in  the 
adult  as  compared  with  the  child.  The  usual  fusion  of  the  mesocolon  and  the 
attachment  of  the  mesappendix  to  the  posterior  wall  take  place  long  before 
birth,  and  at  this  time  the  position,  direction,  amount  of  fixation,  and  degree 


452 


APPENDICITIS  IN  THE  CHILD. 


of  mobility  of  the  appendix  have  all  been  determined  and  undergo  no  fmther 
change.  Abnormal  positions  of  the  entire  ileocecal  region  due  to  arrested  devel- 
opment are  not  infrequent  in  children,  but  as  these  malformations  persist  into 
adult  life,  and  are  not  a  special  characteristic  of  the  infantile  type,  they  cannot 
be  specially  considered  here. 

As  for  the  appendix  itself,  the  differences  between  the  infantile  type  and  the 
adult  form  lie  in  the  relative  size  of  the  appendix,  the  thickness  of  the  coats, 
and  the  form  of  the  ceco-appendical  junction.  Compared  with  the  adult  form, 
the  infantile  appendix  is  slightly  larger  in  relation  to  the  size  of  the  body,  and 
considerably  larger,  if  it  is  considered  in  relation  to  the 
entire  alimentarj^  canal  (see  Chaps.  IV  and  Y,  sections 
on  ' '  Differentiation ' '  and  ' '  Dimensions ' ') .  The  coats  of 
the  infantile  appendix  are  much  more  delicate  in  propor- 
tion, especially  the  submucous  coat;  the  ceco-appendical 
junction  is  occasionally  funnel-shaped,  especially  if  the 
cecum  and  the  appendix  are  in  direct  linear  continuity. 
It  is  stated  that  the  funnel-shaped  entrance  facilitates 
the  entrance  of  foreign  bodies,  but  it  is  probable  that 
it  renders  expulsion  equally  easy  (see  Fig.  235).  The 
valves  of  the  infantile  appendix,  if  present,  do  not  seem 
to  close  the  mouth  of  the  organ  as  readily  as  do  those 
of  the  adult.  The  reason  for  this  lies  in  the  relatively 
greater  lumen  and  smoother  mucosa  of  the  infantile 
appendix,  as  compared  with  the  narrower  lumen  and 
corrugated  mucosa  at  the  appendico-cecal  junction  in  the 
adult. 

Age. — Determination  of  the  earliest  age  at  which 
appendicitis  has  been  known  to  occur  in  the  child  has 
been  a  matter  of  frequent  investigation,  as  well  as  the 
relative  frequency  of  its  occurrence  in  the  child  as  com- 
pared with  the  adult.  Among  the  most  valuable  con- 
tributions to  this  phase  of  the  subject  are  a  thesis  by 
Miss  Gordon  (L'appe7idicite  chez  V  enfant,  These  de  Paris, 
1896) ;  an  article  by  P.  Selter,  already  mentioned  (Die 
Perityphlitis  des  Kindes,  Arch.  Kinderheilk.,  1901,  Bd.  31,  p.  59);  and  another 
by  T.  H.  Manley  (Jonr.  Amer.  Med.  Assoc.,  June,  1901).  Miss  Gordon  shows 
that  for  a  period  of  twelve  years  antedating  1883,  26  cases  of  appendicitis  were 
found  among  nearly  50,000  sick  children,  while  during  a  period  of  three  years 
between  1893  and  1896,  80  cases  were  collected,  although  the  number  of  children 
was  decidedly  smaller.  Selter,  reckoning  from  Matterstock's  statistics,  and 
allowing  at  the  same  time  for  the  relative  frequency  of  children  and  young 
adults  in  the  hospital  wards,  found  that  appendicitis  was  seven  times  more  fre- 
quent before  the  age  of  fifteen  than  it  was  from  fifteen  to  thirty.    He  makes  the 


Conct: 


Pig.  235. — Funnel-shaped 
Orifice  (a)  in  a  Case 
OF  Acute  Perforating 
Appendicitis  in  a  Girl 
Three  and  One-half 
Years  of  Age.  (From 
the  Surgical  Depart- 
ment, Johns  Hopkins 
Hospital,  Oct.  31, 
1903.) 

Note  the  large  opening 
in  the  gangrenous  appen- 
dix choked  by  a  fecal  con- 
cretion (J.  M.  T.  Finney). 
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same  computation  from  Sonnenburg's  statistics.  Manley  shows  that  appen- 
dicitis is  extremel}^  rare  mider  the  age  of  five,  but  that  it  increases  in  frequency 
after  that  age,  occurring  nearly  as  often  between  the  ages  of  ten  and  fifteen  as 
later  in  life. 

Griffith,  in  his  admirable  essay  already  mentioned,  treating  of  appendicitis 
in  children  of  two  years  old  and  under,  gives  fifteen  cases  within  that  limit. 
The  earliest  case  at  the  time  he  wrote  was  six  weeks ;  since  then,  however,  a 
case  has  been  reported  by  A.  Gloniger  of  Lebanon,  Pa.,  in  which  a  male 
child  was  delivered  in  a  normal  labor  by  J.  Harris  of  Jonestown,  who  was  aljout 
to  ligate  the  cord  when  he  noticed  an  enlargement  at  its  base,  in  which,  upon 
viewing  it  by  transmitted  light,  a  coil  of  intestine  could  be  tlistinctly  seen. 
Twelve  hours  later  the  case  was  seen  by  Gloniger,  who  found  the  tumor 
increased  in  size;  and  as  other  means  of  relief  proved  ineffectual,  he  operated 
the  next  morning  under  ether  anesthesia,  when  the  baby  was  only  forty-one 
hours  old.  The  sac  was  opened  throughout  its  entire  length,  and  the  greater 
part  of  the  small  intestine,  with  the  cecum,  and  the  transverse  colon  were 
found  within  it.  The  appendix,  which  was  about  an  inch  in  length,  stood 
up  straight  and  stiff,  and  showed  unmistakable  signs  of  inflammation.  The  in- 
testines were  firmly  adherent  to  the  sac  and  were  liberated  with  difficulty.  Upon 
enlarging  the  umbilical  ring,  the  relief  from  strangulation  was  at  once  apparent 
by  the  restoration  of  the  normal  color.  The  appendix,  which  had  no  mesen- 
tery, was  excised,  and  the  wound  thus  made  closed  with  a  suture  of  fine  catgut. 
The  hernial  sac  was  cut  away,  and  the  peritoneum  closed  with  catgut.  The 
umbilical  vessels  were  then  ligated  and  some  troublesome  oozing  from  the  skin 
was  controlled  hy  coapting  the  skin  surfaces  by  means  of  Thiery's  clamps.  The 
child  made  an  excellent  recover}'-. 


The  causes  operating  to  produce  appendicitis  in  a  child  are  much  the  same  as 
those  acting  in  adults.  The  reason  why  infancy  and  early  childhood  are  com- 
paratively exempt  lies  in  the  fact  that  the  hard  fecal  concretions 
so  often  met  with  in  appendicitis  take  some  time  to  form,  and  are,  therefore, 
rarely  found  during  the  first  years  of  life ;  an  additional  reason  is  that  a  n 
infant  spends  most  of  its  life  lying  down;  and,  fur- 
thermore, trauma,  which  is  the  most  frequent  exciting  cause  in  older 
children  (see  Chap.  XVI),  is  practically  absent  during  infancy. 

The  great  liability  of  the  male  sex  to  disease  of  the  appendix  is  as  conspicu- 
ous in  childhood  as  in  later  life.  According  to  Manley 's  statistics,  the  propor- 
tion of  boj's  to  girls  is  as  two-thirds;  according  to  other  observers,  it  is  as  follows: 
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Males. 
.112 
.  21 
.  21 


Females. 


Jalaguier  .  . 
Matterstock 
Jacob   


70 
51 

8 
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Errors  in  diet  are  frequently  noted  in  the  histories  of  claildren,  especially 
in  the  recurrent  form.  The  relationship  between  appendicitis  and  infectious 
diseases  has  been  fully  dwelt  upon  (see  Chap.  XVI).  It  must  always  be  remem- 
bered that  in  children  the  acute  exanthemata  may  be  ushered  m  by  misleading 
symptoms  of  appendicitis. 

Foreign  bodies  and  concretions  are  met  with  in  children  from  five  years  old 
and  upward  about  as  frequently  as  in  adults ;  it  is  a  matter  of  surprise,  however, 
to  find  a  foreign  body  present  in  a  little  child,  and  even  in  an  infant  but  a  few 
weeks  old.  In  Betz's  case  already  mentioned,  a  child  seven  months  old  had 
a  perforated  appendix  covered  with  a  diphtheritic  exudate,  inside  which  were 
three  fecal  concretions  as  large  as  hempseeds,  yellowish-white  in  color,  easily 
broken,  and  showing  the  usual  concentric  arrangement.  In  another  case  orig- 
inally I'eported  by  Demme,  and  cited  by  Fenger  in  the  Cyclopedia  for  Children's 
Diseases,  a  child  of  seven  weeks,  fed  entirely  upon  porridge  since  it  was  a  week 
old,  was  taken  ill  at  the  beginning  of  its  seventh  week  with  high  fever,  t3'mpanites, 
and  tenderness  in  the  cecal  region,  followed  by  peritonitis  and  death.  The  autopsy 
revealed  a  diffuse  peritonitis,  and  an  appendix  dilated  and  filled  with  firm  concre- 
tions, which  the  microscope  showed  were  nothing  more  than  conglomerate  masses 
of  undigested  porridge;  there  was  no  perforation  of  the  appendix. 

There  is  undoubtedly  an  etiologic  relation  between  intestinal  worms  and 
some  forms  of  appendicitis.  Metchxikoff  (Semaine  med.,  1901,  Xo.  11)  and 
Genser  (Wien.  med.  Wochenschr.,  1901,  No.  9)  have  called  attention  to  the 
frequency  with  which  ascarides  have  been  found  under  varying  conditions. 
I  have  myself  given  several  such  instances,  accompanied  by  illustrations  (see 
Chap.  XVI).  In  one  of  these,  a  woman,  operated  upon  in  my  clinic,  a  segment 
of  a  tapeworm  was  found. 

In  several  instances  children  Avith  sj^mptoms  of  appendicitis  have  been 
0<ntirely  relieved  b}^  s  a  n  t  o  n  i  n'.  Arbore-Rally  (Arch,  de  med.  des  enfants, 
1900)  relates  such  a  case  in  a  boy,  ten  years  old,  sufi"ering  with  excessive  consti- 
pation ;  two  surgeons  made  a  diagnosis  of  general  peritonitis,  but  on  account  of 
his  bad  general  condition  did  not  operate.  On  the  fifth  day  of  his  illness  he 
vomited  a  living  a  s  c  a  r  i  s  ;  three  days  later,  after  the  administration  of  san- 
tonin, a  second  worm  25  cm.  long  was  passed,  and  after  large  evacuations  he 
recovered.  Metchnikofp  cites  three  cases  showing  distinct  symptoms  of 
appendicitis  in  which  the  patients,  one  of  them  a  child  tweh'e  years  old,  were 
relieved  by  anthelmintic  treatment,  without  operation.  In  each  instance  the 
eggs  of  both  a  s  c  a  r  i  s  and  t  r  i  c  h  o  c  e  p  h  a  1  u  s  were  found  in  the  stools. 
He  justly  lays  stress  upon  the  necessity  for  a  microscopic  examination  of  the 
stools  for  ova  in  all  cases  in  which  there  is  any  room  for  suspicion,  a  measure 
especially  important  in  children,  in  whom  a  slight  intra-abdominal  source  of 
irritation  ma}^  provoke  violent  symptoms  with  fever.  The  role  of  the  worms 
may  be  to  produce  an  erosion  of  the  mucosa,  and  so  open  the  wa}-  for  the 
invasion  of  bacteria ;  it  may  be  that  an  inoculation  takes  place  with  the  act  of 
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exciting  the  lesions.  The  trichocephalus  found  in  the  cecum  produces  lesions  by 
its  habit  of  boring  inward  and  imbedding  the  anterior  end  of  the  body  beneath 
the  mucosa. 

Still  (Brit.  Med.  Jour.,  April  15,  1899)  looks  upon  the  oxyuris  ver- 
micular i  s  (pin-worm)  as  the  cause  of  catarrhal  troubles  in  the  appendix. 
MoTY  (Semaine  med.,  1901,  Nos.  11-14)  found  oxyuris  in  three  out  of  five  cases 
recently  under  his  care.  He  insists  that  an  immediate  examination  of  the 
appendix  after  removal  is  necessary  to  discover  the  worms.  A  case  of  this 
kind  which  occurred  in  the  practice  of  my  colleague,  J.  C.  Bloodgood,  has  been 
already  cited  (see  Chap.  XVI,  p.  377). 

The  activity  of  children  in  running  about  and  playing  especially  exposes 
them  to  trauma,  in  the  blows,  falls,  and  violent  exertion  which  are  the 
familiar,  hourly  events  of  childhood.  The  effort,  for  example,  of  skipping 
rope  backward  many  times  in  succession  has  been  reported  as  causing  a  rapidly 
fatal  appendicitis  with  perforation  of  the  appendix,  which  contained  a  con- 
cretion. 

Several  observers  have  commented  upon  a  supposed  connection  between 
appendicitis  and  the  uric  acid  diathesis  in  children.  Sutherland  in  an  article 
on  this  subject  (Brit.  Med.  Jour.,  1892,  vol.  1,  p.  856)  bases  his  theor}'  on  the 
anatomic  similarity  between  the  appendix  and  the  tonsils,  which  are  so  often 
affected  in  gout,  both  organs  being  largel}^  composed  of  adenoid  tissue,  a  theory 
first  brought  forward  by  Bland-Sutton,  who  also  lays  stress  upon  the  patho- 
logic resemblance  between  simple  and  suppurative  appendicitis  and  the 
analogous  condition  of  the  tonsils. 

SYMPTOMATOLOGY  AND  DIAGNOSIS. 

The  differences  which  appear  in  appendicitis  in  the  child  and  the  adult 
assume  the  utmost  importance  upon  the  clinical  side.  There  is  a  general  consen- 
sus of  opinion  that  the  symptoms  in  childhood  are  often  extremely  vague,  and 
lack  the  pointed  precision  of  the  adult  form,  which  so  frequently  forces  the 
diagnosis  even  upon  the  lay  mind. 

The  abdomen  of  a  little  child  is  but  a  miniature  of  the  adult  in  the 
relative  approximation  of  all  the  organs,  and  in  the  close  contiguity  of 
those  in  the  pelvis  and  in  the  upper  abdomen.  Pari  passu  with  age  and 
the  assumption  of  the  adult  form,  the  organs  are  separated  by  a  wider  in- 
terval, their  differentiation  being  thus  facilitated.  With  the  earlier  age,  and 
the  approximation  of  the  boundary  lines  of  the  abdomen,  we  have  also 
incapacity  for  fixed  attention  while  describing  subjective  conditions;  lack 
of  appreciation  as  to  the  value  of  questions  and  vagueness  of  expression  in 
answering  them;  together  with  impatience  under  examination,  especially  when 
painful.  As  it  is  often  impossible  to  elicit  a  clear  statement  as  to  the  exact 
seat  of  pain,  the  surgeon  must  depend  greatly  upon  palpation,  watching  the 
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face  of  the  child  at  the  same  time,  while  the  attention  is  diverted  during 
the  process.  In  examining  an  ill-trained  child,  or  one  under  the  age  of  ten 
years,  the  services  of  a  specialist  skilled  in  children's  diseases  are  of  the  utmost 
value,  as  he,  from  force  of  habit  and  long  experience,  will  better  imderstand  the 
child  nature  and  more  readily  elicit  a  response ;  he  is  also  better  fitted  to  estimate 
the  value  of  symptoms  under  circumstances  which  would  only  confuse  an 
ordinary  observer.  While  there  are  these  disadvantages,  there  is,  fortunately, 
the  counter-advantage  that  an  anesthetic  (chloroform)  is  easily  administered 
in  children,  affording  a  good  opportunity  to  examine  the  iliac  region  through 
the  thin  relaxed  abdominal  wall. 

An  examination  by  the  rectum  should  never  be 
neglected,  since  the  adult  finger  reaches  higher  in  the  infantile  pelvis  than 
in  that  of  the  adult,  so  that  the  suspected  area  is  more  easily  touched.  Karewski 
and  Selter  have  shown  that  in  almost  every  case  in  which  the  disease  has 
advanced  beyond  the  appendix,  the  extension  takes  place  along  the  right  pelvic 
wall,  where  the  inflammatory  masses  can  be  easily  felt.  In  28  cases  of  appen- 
dicitis in  children  given  by  Selter,  6  had  a  general  peritonitis  and  11  a  circum- 
scribed abscess;  out  of  the  11  cases  of  abscess,  suppuration  in  all  but  one 
extended  clown  into  the  right  lesser  pelvis,  and  in  2  of  these  10,  the  abscess 
had  traveled  across  the  rectum  and  formed  a  mass  on  the  left  side,  above 
Poupart's  ligament.  In  one  instance  it  was  noted  that  the  abscess  lay  on 
the  left  side  and  had  no  connection  with  the  cecum,  but  at  the  operation, 
when  an  incision  was  made  in  the  left  groin,  a  tubular  abscess  channel  the 
width  of  two  thumbs  was  found  extending  down  into,  and  across  the  pelvis, 
in  front  of  the  rectum,  and  up  over  the  right  pelvic  wall. 

Carron  de  la  Carriere  has  put  on  record  4  cases  of  recurrent  appendic- 
itis in  children,  manifested  by  vomiting  alone,  abdominal  symptoms  and 
fever  being  entirely  lacking.  Fruitnight  believes  that  there  is  often  "in 
children  a  prodromal  stage,  lasting  weeks  or  even  months,  before  conclusive 
signs  are  developed  by  which  a  diagnosis  can  be  arrived  at."  (Arch.  Pediat., 
1891,  vol.  8,  p.  937.)  Among  the  premonitory  symptoms,  he  mentions  interfer- 
ence with  walking  and  standing,  with  tingling  in  the  right  leg. 

Marechal  (XIII  Cong.  Intern,  med.  et  chir.,  Paris,  1900,  p.  644)  reports  the 
case  of  a  little  girl,  eight  years  old,  who  had  an  acute  appendicitis  characterized 
by  entire  absence  of  fever,  a  quiet  pulse,  and  no  vomiting.  There  was  no  tender- 
ness at  McBurney's  point,  neither  was  there  resistance,  fluctuation,  nor  infiltra- 
tion. The  patient  complained  vaguely  of  pain  in  the  right  side  of  the  abdomen, 
which,  however,  was  not  aggravated  on  palpation;  her  expression  was  slightly 
distressed,  but  she  was  not  prostrated.  At  the  end  of  four  days  the  pain  was  more 
marked,  there  was  some  diarrhea,  the  countenance  was  pinched  and  she  appeared 
prostrated ;  at  the  same  time  a  slight  sense  of  resistance  over  the  abdomen  became 
perceptible,  with  a  little  dulness  on  percussion.  A  diagnosis  of  appendicitis  was 
made,  and  operation  performed  four  days  after  the  patient  came  under  obser- 
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vation;  the  appendix  was  a  little  violaceous  in  color,  but  not  perforated, 
although  its  extremity  was  bathed  in  pus,  which  also  filled  the  pelvis.  In  spite  of 
evacuation,  drainage,  and  removal  of  the  appendix,  death  took  place  in  twelve 
hours. 

No  examination  of  a  child  with  a  suspected  appendicitis  is  complete  which 
does  not  include  an  investigation  of  the  thoracic  viscera;  often  the  first  sign 
of  a  pneumonia  or  pleurisy  or  even  of  a  bronchitis  (Richardson)  is  a  right  iliac 
pain,  liable  to  be  mistaken  for  an  appendicitis.  The  least  sign  of  disturbance 
in  another  organ  in  a  doubtful  case  should  command  the  examiner's  attention, 
and  such  a  clue,  if  followed  up,  will  in  some  instances  lead  to  a  correct  solution 
of  a  puzzling  problem.  It  is  absolutely  necessary  that  the  medical  attendant 
should  approach  the  bedside  with  calm  undisturbed  judgment,  forewarned 
and  on  his  guard  against  the  public  attitude  of  expectation,  which  is  ready  at 
once  to  count  every  obscure  abdominal  pain  the  sign  of  an  appendicitis  and 
the  forerunner  of  an  operation. 

Karewski  has  laid  special  stress  upon  the  fact  that  most  cases  of  appen- 
dicitis in  chiklren  are  preceded  by  many  attacks  of  gastro-intestinal  disorder, 
with  more  or  less  pain  and  diarrhea,  or  constipation,  together  with  nausea  and 
vomiting.  As  these  attacks  often  occur  in  association  with  an  overloaded 
stomach,  attention  is  almost  sure  to  be  directed  to  the  digestion  in  the  early 
days  of  illness.  Where  a  child  has  repeated  attacks  of  colic  and  intestinal 
disturbance,  especially  if  any  tenderness  is  found  on  the  right  side  of  the 
abdomen,  appendicitis  should  be  suspected  until  the  contrary  is  proved.  A 
common  preliminary  sign  is  the  desire  to  empty  the  bladder  frequently, 
associated  with  pain  in  doing  so.  Appendicitis  in  a  child  is  easil}^  mistaken  for  a 
digestive  disturbance,  from  the  mild  and  transient  character  of  the  initial 
symptoms,  the  discomforts,  the  abdominal  pains,  and  the  constipation.  In 
treating  constipation  in  a  child  there  should  always  be  positive  assurance 
that  there  is  no  appendicitis  behind  it;  in  doubtful  cases  it  would  be  far  wiser 
to  treat  constipation  with  opium  than  w4th  castor  oil.  In  all  cases 
where  the  diagnosis  is  not  clear,  it  is  wiser  to  put 
the  child  to  bed  and  watch  for  a  few  days,  than 
to  risk  the  accidents  of  an  extension  while  the  child  is  going  to  school  or 
romping  with  other  children.  Selter,  in  11,000  cases  of  children's  affections, 
observed  27  of  appendicitis,  including  some  very  mild  cases.  He  insists  that 
many  cases  are  lost  through  a  false  diagnosis  of  digestive  disturbance  such 
as  colic  or  intestinal  catarrh,  and  cites  his  personal  experience  as  an  example. 
Up  to  the  age  of  fourteen,  he  suffered  year  after  year  from  attacks  of  pain  in 
the  ileocecal  region,  with  nausea,  quickened  pulse,  anxiety,  and  sweatings, 
associated  alternately  with  diarrhea  or  constipation.  The  diagnosis  at  the 
time  was  "intestinal  catarrh"  or  "typhlitis  s  t  ere  or- 
al is  ."  After  he  was  fourteen  he  had  no  more  attacks.  He  insists  that 
in  the  intestinal  catarrh  associated  with  colicky  pains,  of  both  nursing  chil- 
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dren  and  those  of  riper  years,  an  unusual  tenderness  in  tlie  region  of  the  cecum 
is  often  revealed  by  examination,  and  his  conclusion  is  to  the  effect  that 
"  colica  appendicularis"  is  common  in  children. 

The  tendency  to  alar  v  ate  form  of  appendicitis  in  children, 
together  with  the  obscurity  which  may  attend  it,  is  well  shown  by  two  cases 
in  young  girls,  patients  of  E.  A.  Gushing  of  Cleveland,  Ohio. 

In  one  the  child,  going  regularly  to  school,  attended  as  usual  on  the  morn- 
ing of  the  day  on  which  Gushing  first  saw  her.  She  had  had  no  pain,  nor  evident 
fever,  had  not  been  at  any  time  confined  to  bed,  and  there  ^^'as  no  histor}-  of  pre- 
vious attacks  of  colic.  The  services  of  a  physician  were  sought  simply  because 
she  looked  white,  felt  languid,  and  had  no  appetite.  There  ^^'as  no  reason  for  sus- 
pecting any  particular  organ,  but  as  a  routine  matter  an  examination  of  the  entire 
body  was  made,  when  a  well-defined  mass  was  discovered  in  the  right  iliac  fossa. 
Dudley  Allen  operated  the  next  morning,  opening  an  abscess,  and  removing 
an  appendix  which  was  on  the  point  of  perforation.  In  the  second  case,  a  girl 
seven  jeaTs  old  was  seen  on  the  second  da}"  of  an  attack  of  what  was  supposed  by 
her  watchful  mother  to  be  indigestion,  because  of  epigastric  pain,  nausea,  and 
constipation.  Her  temperature  was  100°  F.,  her  pulse  80,  and  her  expression 
bright.  Operation  on  the  same  day,  by  Allen,  disclosed  an  abscess  and  an  ajjpendix 
near  perforation. 

While  making  his  abdominal  examination  the  surgeon  must  bear  in  mind 
that  the  adhesions  in  a  child  may  be  extremely  delicate,  and  more  than  ordinary 
care  must  be  exercised  in  order  to  avoid  any  risk  of  rupturing  them.  H.  Gage 
(Bost.  Med.  and  Surg.  Jour.,  May  24,  1894)  mentions  a  case  in  which  the  adhesions 
around  a  localized  abscess  in  a  child  were  ruptured  during  sleep,  and  another  in 
a  young  adult,  where  rupture  took  place  during  an  effort  at  stool.  In  both  in- 
stances the  disappearance  of  symptoms  was  accompanied  by  collapse,  a  rapidly 
progressing  general  peritonitis,  and  death.  A  movable  kidney  ought  not  to  be 
mistaken  for  a  diseased  appendix  from  the  ■\'eiy  fact  of  its  mobility.  A  congen- 
itally  misplaced  kidney,  however,  lying  in  the  right  iliac  fossa,  might  easily 
be  so  mistaken,  if  the  simple  discovery  of  a  mass  were  taken  as  decisive. 

It  must  always  be  remembered  that  in  children,  the  early  s}'mptoms  of  appen- 
dicitis are  apt  to  be  those  associated  with  motion.  A.  Worcester  of  Wal- 
tham,  Mass.  (Bost.  Med.  and  Surg.  Jour.,  Aug.  4,  1892),  relates  a  case  in  which 
a  bo}^,  ten  years  of  age,  with  an  indefinite  history  of  three  weeks'  illness 
presenting  undefined  symptoms,  was  sent  at  the  end  of  that  time  to  consult  a 
physician ;  he  entered  the  office  with  a  marked  stoop,  and  a  limp  so  pronounced 
that  he  could  not  stand  upright.  A  diagnosis  of  appendicitis  was  made,  and  on 
operation  a  good-sized  abscess  of  the  "larvate"  form  was  discovered.  An- 
other case  of  the  same  kind  occurred  in  the  practice  of  R.  D.  Freeman  of 
South  Orange,  N.  J.  While  calling  professionally  upon  another  member  of  the 
family,  he  noticed  a  little  girl,  eleven  years  old,  limping  as  she  played  tennis  in 
the  yard  close  by,  and  standing  in  a  position  similar  to  that  of  hip  disease. 
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On  inquiry  it  was  found  that  she  had  complained  for  a  few  days  of  indefinite 
pains  in  the  lower  part  of  the  abdomen,  and  on  calling  her  into  the  house 
and  examining  her,  a  tender  fluctuating  mass  was  found  in  the  right  iliac  re- 
gion ;  the  right  leg  was  flexed  and  adducted,  there  was  muscular  rigidity  over 
the  lower  abdomen,  and  considerable  pain  on  pressure  over  and  around  the 
mass ;  the  rectal  temperature  was  103°  F.  and  the  pulse  90.  She  had  had  no 
considerable  pain  at  any  time,  and  no  chill.  At  the  operation,  performed  at 
midnight  of  the  same  day,  a  large  abscess  surrounding  the  appendix  was 
evacuated  and  the  remains  of  a  sloughing  appendix  removed. 

In  several  instances  it  has  happened  that  a  pleural  e  m  p  3^  e  m  a  has 
been  discovered  and  operated  upon,  while  the  primary  cause,  a  suppurating 
appendix,  has  not  been  discovered  until  the  postmortem.  It  behooves  the 
operator,  therefore,  in  every  case  of  empyema,  particularly  in  right-sided 
affections,  and  above  all  when  the  pus  is  ill-smelling,  to  bear  in  mind  this 
possibility,  and  to  make  such  examinations  of  the  right  iliac  fossa  (rectal  above 
all!)  as  shall  decide  this  question. 

Without  doubt,  says  Karewski,  man}'  of  the  puzzling  cases  of  a  puffed- 
out  umbiHcus  and  al^scess  at  this  point,  followed  b}^  fistula,  are  due  to  lesions 
of  the  appendix.  In  a  few  instances  the  diagnosis  has  declared  itself  in  the 
appearance  of  a  small  fecal  calculus  at  the  umbilicus. 

Appendicitis  in  the  child  may  be  mistaken  for:  Acute  indiges- 
tion; typhoid  fever;  ileus;  pneumonia  or  pleurisy; 
tubercular  peritonitis;  intussusception;  hip  disease; 
hernia;    ovarian  disease. 

Acute  Indigestion. — We  have  here,  it  may  be,  the  history  of  an  indis- 
cretion in  diet,  vomiting,  and  pain,  the  latter  probably  generalized  in  character 
without  an}^  special  localized  tenderness  in  the  iliac  fossa.  There  is  fever  in  both 
cases,  but  that  of  the  indigestion  is  more  sthenic  in  character,  and  there  is  no 
progressive  increase  in  the  leucocytes  as  counted  from  hour  to  hour ;  in  indiges- 
tion the  attack  is  sudden  in  its  onset,  with  intense  pain  from  the  first,  associ- 
ated with  much  restlessness,  and  the  symptoms  disappear  quickl}'  with  a 
thorough  evacuation  of  the  bowels  and  a  restricted  diet. 

Typhoid  Fever. — This  disease  is  slower  in  its  prodromata  than  appendicitis, 
creeping  up  day  by  day  to  its  crisis  while  appendicitis  develops  much  more 
quickly  and  with  more  definitely  locahzed  symptoms.  I  know  of  no  case  as 
yet  in  which  an  appendicitis  has  apparently  arisen  in  the  course  of  typhoid 
fever  in  a  child  to  confuse  the  medical  attendant.  The  profounder  and  more 
striking  signs  of  appendicitis  will  usually  prevent  anV  confusion.  The  Widal 
reaction  becomes  the  important  diagnostic  criterion  in  the  later  stages. 

Ileus. — Appendicitis  in  its  earlier  stages  may  be  mistaken  for  ileus,  begin- 
ning, as  the  latter  often  does,  with  obstinate  constipation,  vomiting,  and  other 
evidence  of  a  profound  sj^stemic  disturbance,  without  fever,  and  with  a 
good  pulse.    In  such  cases  the  closest  attention  must  be  paid  to  the  local 
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manifestations,  and  the  counting  of  leucocytes  should  never  be  omitted. 
The  worst  possible  treatment  of  an  appendicitis  is  the  use  of  enemata  to  over- 
come a  suspected  ileus.  Karewski  has  twice  seen  cases  of  diffuse  appendicitis 
which  had  been  treated  for  five  or  six  days  with  high  injections,  and  in  one 
instance  the  castor  oil  thrown  into  the  rectum  was  fomid  floating  in  the 
peritoneal  cavity. 

Pneumonia  and  Pleurisy. — Experienced  clinicians  have  repeatedly  noted, 
especially  in  children,  cases  of  intrathoracic  disease,  pneumonia  and  pleurisy, 
in  which  at  the  outset  the  pain  has  been  chiefl}^  abdominal.  Such  being  the 
fact,  we  cannot  be  too  much  on  our  guard,  when  called  to  a  patient 
manifestly  very  ill,  with  abdominal  pain,  an  elevated  temperature,  fixation  of 
the  diaphragm,  constipation,  drawn-up  knees,  and  perhaps  a  swollen  abdomen, 
against  too  hastily  assuming  the  existence  of  an  appendicitis  and  the  necessity 
for  immediate  operation. 

I  cannot  better  illustrate  these  difficulties  than  by  citing  a  case  pul:)lished 
by  H.  L.  Barnard  (Lancet,  Aug.  2,  1903),  who  is  indebted  for  it  to  the  rare 
frankness  of  F.  S.  Eve,  the  operating  surgeon. 

The  patient,  a  girl  seventeen  years  old,  had  attended  the  outdoor  clinic  at  the 
London  Hospital  during  some  months  for  gastric  ulcer  with  marked  anemia.  She 
had  once  before  had  an  attack  similar  to  the  one  about  to  be  described.  One  morn- 
ing, in  1899,  she  started  for  work,  as  usual,  and  on  her  way  was  seized  in  the  street 
with  violent  epigastric  pain  and  vomiting.  She  was  brought  to  the  hospital  at  once 
in  a  state  of  collapse,  her  pulse  being  120  and  thready,  while  her  temperature  was 
104.5°  F.  Her  abdomen  was  rigid,  motionless,  distended,  and  very  tender,  these 
signs  being  most  marked  in  the  epigastric  region.  She  was  admitted  to  the  sur- 
gical wards  as  a  case  of  perforated  gastric  ulcer,  and  mthin  two  hours  her  abdomen 
was  opened.  The  anterior  and  posterior  surfaces  of  the  stomach  were  explored 
as  well  as  the  greater  and  lesser  curvatures,  but  no  trace  of  gastric  ulcer  was  found, 
nor  was  there  any  peritonitis.  Unfortunately  ether  was  the  anesthetic  giA'en, 
and  her  cough  became  so  violent  that  a  coil  of  intestine  and  some  omentum  escaped 
between  the  stitches,  requiring  to  be  washed  and  returned,  after  which  the  ab- 
domen was  again  sewed  up.  On  the  second  day  after  admission  it  became  clear 
that  she  had  right  basal  pneumonia,  but  her  temperature  had  fallen  to  101°  F. 
On  the  third  day  it  rose  again  to  104°  F.,  signs  of  consolidation  appeared  at  the 
left  base,  and  she  died  on  the  fifth  day  from  the  commencement  of  the  attack. 
At  the  postmortem  examination  doul^le  basal  pneimionia  and  right  dia])hrag- 
matic  pleurisy  were  found,  while  in  the  stomach  was  a  sliallow  ulcer  the  size  of 
a  sixpenny  piece,  which  was  not  near  perforation.    There  was  no  peritonitis. 

J.  P.  C.  Griffith,  in  an  article  entitled  "Pneumonia  and  pleurisy  in  early 
life  simulating  appendicitis^'  {Jour.  Amer.  Med.  Assoc.,  Aug.  29,  1902),  presents 
the  dangers  of  an  error  in  diagnosis  in  a  most  convincing  manner,  and  I  quote 
one  clear  case  from  this  source. 

"K.  S.,  male,  seven  years  old,  admitted  to  the  Children's  Hospital  Novem- 
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ber  2,  1899,  under  the  care  of  H.  R.  Wharton.  He  had  had  at  various  times 
more  or  less  abdominal  pain,  which  was  never  severe  until  three  weeks  previously, 
when  he  had  a  typical  attack  of  appendicitis,  as  regarded  by  the  physicians  in 
charge  of  him.  The  symptoms  at  the  time  consisted  of  severe  pain  and  tender- 
ness in  the  right  side  of  the  abdomen,  especially  at  McBurney's  point,  fever,  con- 
stipation, and  restlessness.  He  recovered  partially,  but  the  tenderness  is  said 
to  have  remained.  On  October  30th,  three  days  before  admission,  he  had  had 
a  recurrence  of  pain,  and  again  on  November  1st.  There  had  been  no  vomiting 
at  any  time.  Fever  was  said  to  have  persisted  since  the  attack  three  weeks  before. 
On  admission  the  temperature  was  103°  F.,  the  respiration  varying  from  32  to  80, 
and  the  pulse  from  132  to  196.  The  abdomen  was  distended,  tender,  and  some- 
what rigid.  These  symptoms  were  especially  marked  on  the  right  side.  There 
was  also  bronchial  respiration  over  the  entire  lower  lobe  of  the  left  lung.  The 
attending  physician  had  in  person  taken  the  child  to  the  hospital  in  order  to  have 
an  operation  for  appendicitis  performed.  On  refusal  by  the  surgeon  to  do  this, 
he  became  very  angry,  disputed  the  diagnosis  of  pneumonia,  said  he  had  brought 
the  child  for  the  sake  of  operation  solely,  and  ^^'ould  remove  him  if  it  was  not  per- 
formed, and  used  other  language  more  forceful  than  polite.  He  was  requested 
to  go  to  the  ward  to  examine  the  patient  himself  again.  This  he  did — and  then, 
apologized.  By  the  evening  of  the  same  day  the  temperature  had  fallen  to  99.2°  F. 
No  further  abdominal  symptoms  were  recorded,  and  the  pneumonic  consolidation 
rapidly  disappeared." 

Out  of  8  cases  given  by  Griffith,  it  is  noticeable  that,  while  severe 
abdominal  pain,  tenderness,  and  distention,  were  prominent  in  all,  cough  was 
so  slight  as  to  attract  the  attention  of  only  the  most  watchful  eye.  A  little 
girl,  eight  years  old,  had  such  intense  abdominal  pain  and  tenderness  that  the 
resident  physician  feared  arsenic  poisoning.  Another  child,  four  years  old, 
had  obstinate  abdominal  pain,  tenderness  in  the  right  iliac  fossa,  and  distention, 
so  that  the  physician  who  first  saw  the  case  made  the  diagnosis  of  appendicitis, 
but  the  child  was  admitted  to  the  medical  wards,  because  operation  was  for- 
bidden by  the  parents.  When  first  seen  by  Dr.  Griffith,  "except  for  a  few  coarse 
rales,  nothing  could  be  detected  on  examining  the  lungs  in  front.  Owing  to 
the  great  distress  of  the  child,  and  because  the  diagnosis  of  appendicitis  seemed 
so  positive,  the  posterior  part  of  the  chest  was  not  examined  on  this  date.  On  the 
next  day  pneumonic  consofidation  of  the  left  lung  was  easily  found.  The  abdom- 
inal symptoms  remained  unchanged. "  On  the  following  day  all  the  abdominal 
symptoms  had  disappeared,  and  the  crisis  occurred  two  days  later. 

J.  L.  Morse  of  Boston  has  given  us  a  picture  of  such  cases,  so  complete 
and  clear  that  nothing  is  wanting  (Ann.  Gyn.  and  Ped.,  1900,  vol.  13,  p.  143), 
and  he  warns  us  that  "the  abdomen  has  been  twice  opened  in  children 
by  well-known  Boston  surgeons  for  appendicitis,  when  the  trouble  was  lobar 
pneumonia."  His  first  case  presents  a  typical  picture  of  the  shifting  character 
of  the  signs  of  pneumonia,  from  the  first  abdominal  symptoms  to  the  final 
unmistakable  thoracic  one. 
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The  little  patient,  who  was  seven  years  old,  and  in  perfect  health,  was  struck 
in  the  abdomen,  during  recess  at  school,  by  one  of  his  playmates.  Shortly 
afterwards  he  became  faint  and  nauseated,  and  was  sent  home  by  his  teacher. 
He  continued  to  vomit  for  twenty-four  hours,  and  on  the  day  following  the  injury 
he  complained  of  headache,  nausea,  and  pain  in  the  abdomen,  the  bowels  not  hav- 
ing moved.  There  had  been  no  cough  nor  sore  throat,  and  the  temperature  and 
pulse  were  but  moderately  elevated,  with  no  special  disturbance  of  respiration. 
There  was  a  little  abdominal  tenderness  and  slight  distention,  but  a  routine  ex- 
amination of  the  lungs  proved  negative.  On  the  second  day  the  bowels  con- 
tinued closed,  in  spite  of  calomel  and  salts;  there  was  considerable  abdominal 
distention  and  increased  tenderness,  more  marked  in  the  right  iliac  fossa,  where 
there  was  slight  dulness;  but  no  tumor.  The  temperature  was  now  high,  and 
the  pulse  and  respiration  rapid,  but,  although  there  was  a  constant  hacking  and 
evidently  painful  cough,  examination  of  the  lungs  was  again  negative,  so  that  the 
trouble,  which  seemed  abdominal,  Avas  considered  as  probably  appendicitis,  and 
as  the  increased  respiration  and  cough  appeared  secondary  to  the  abdominal  dis- 
turbance, but  little  attention  was  paid  to  them.  More  salts  were  ordered  and 
the  abdomen  was  poulticed!  During  the  third  night  there  were  four  movements 
of  the  bowels,  after  which  the  abdominal  distention  diminished,  and  there  was 
very  little  tenderness,  but  the  cough  became  more  troublesome,  and  the  child  com- 
plained of  pain  in  the  right  lower  chest  and  the  umbilicus,  the  respiration  being 
now  65  and  painful.  An  examination  of  the  lungs  now  showed  marked  dulness, 
with  bronchial  respirations  and  a  few  high-pitched  rales  over  the  right  lower  lobe. 
The  diagnosis  of  lobar  pneumonia  with  reflex  abdominal  symptoms  was  then  made. 
The  next  day  the  abdominal  distention  was  nearly  gone,  and  during  the  succeed- 
ing twenty-four  hours  even  the  slight  tenderness  disappeared. 

Morse  remarks  that  "cases  of  pneumonia  in  children  beginning  with 
sj^mptoms  pointing  to  the  abdomen,  while  not  common,  are  neA'ertheless  not 
very  unusual.  The  predominance  of  the  abdominal  symptoms  may,  how- 
ever, lead  to  serious  errors  in  diagnosis  These  cases  are  probably 

most  often  overlooked  because  the  possibility  of  their  occurrence  is  not  borne 
in  mind  and  the  examination  of  the  chest  is  neglected.  As  is  shown  by  the 
cases  detailed  above,  how^ever,  the  phj^sical  signs  of  pneumonia  may  not  be 
recognizable  for  several  da3^s.  Yet  even  in  the  absence  of  physical  signs  the 
combination  of  symptoms  is  usually  such  as  to  justify  a  probable  diagnosis  of 
pneumonia.  An  acute  onset  with  high  temperature  is  ahvays  suggestive  of 
pneumonia.  If  in  addition  to  the  acute  onset  and  high  temperature  the  rapid- 
ity of  the  respiration  is  increased  out  of  proportion  to  that  of  the  pulse,  the 
combination  is  almost  pathognomonic  of  pneumonia.  This  is  true  even  in  the 
absence  of  cough.  Too  much  importance  can  hardly  be  attached  to  this  combi- 
nation of  temperature,  pulse,  and  respiration  in  diagnosis,  and  many  errors  may 
be  avoided  by  keeping  it  constantly  in  mind.  When  it  is  present,  vomiting, 
abdominal  pain,  constipation,  and  even  distention  and  tenderness,  may  usually 
be  regarded  as  s5^mptoms  of  secondary  importance,  probably  reflex  in  origin." 
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It  is  evident  from  a  consideration  of  these,  as  well  as  of  otlier  important 
cases,  that,  as  Richardson  says,  "in  acute  right-sided  diseases  of  the  thorax, 
the  symptoms  of  appendicitis  may  be  so  easily  simulated  that  a  surgeon  may  be 
completely  deceived. " 

The  differential  diagnosis  must  depend  upon  attention  to  the  following 
factors,  commonly  present  in  intrathoracic  disease:  (1)  A  sudden  rise  of  tem- 
perature, and  persistent  high  temperature,  without,  as  a  rule,  corresponding 
increase  in  the  pulse-rate.  (2)  Full  and  sthenic  character  of  the  pulse.  (3) 
Disappearance  of  the  fixation  of  the  abdominal  muscles  with  each  respiration. 
(4)  Superficial  character  of  the  tenderness,  which  is  probably  due  to  a  neuritis 
affecting  one  of  the  lower  intercostal  nerves,  and  disappears  under  firm  pressure 
with  the  whole  hand.  (5)  Rapidity  of  tiie  respiration,  which  should  alwaj's 
excite  attention,  and  call  for  closer  attention  to  the  chest. 

In  addition,  great  caution  should  be  displayed  in  regard  to  the  follow- 
ing points :  Close  attention  should  be  given  to  any  cough.  Examination  for 
thoracic  disease  should  be  made  in  every  case  of  suspected  appendicitis  in  a 
child.  In  cases  of  reasonable  doubt  it  is  better  to  Avait,  and  watch  for  more 
definite  local  symptoms,  either  in  the  chest  or  in  the  abdomen,  before  assum- 
ing the  responsibility  of  operating.  Fewer  lives,  I  think,  will  be  sacrificed  by 
such  a  policy  than  by  a  hasty  interference  instituted  because  there  is  a 
possibility  of  disease  in  the  appendix. 

Tubercular  Peritonitis. — In  the  absence  of  any  other  known  focus  of 
tuberculosis,  an  attack  of  acute  tuberculosis  accompanied  by  pain,  together 
with  some  swelling  and  resistance  localized  in  the  right  iliac  fossa  and  associated 
with  marked  fever,  may  present  insuperable  diagnostic  difficulties  until  the 
disease  has  progressed  into  the  chronic  stage. 

Kareavski  has  reported  an  interesting  case  of  tubercular  peritonitis  origi- 
nating in  the  appendix. 

A  child,  two  years  old,  had  an  abdominal  tumor  situated  below  the  navel  and 
extending  both  to  the  right  and  to  the  left,  the  swelling  having  formed  first  upon 
the  right  side.  The  child  came  from  tuberculous  jjarents,  and  had  had  swollen 
glands  from  its  infancy;  it  was  emaciated,  very  tympanitic,  and  had  been  ill  for 
a  long  time.  There  was  diarrhea  alternating  with  constipation,  and  attacks  of 
ileus.  An  incision  re^'ealed  cheesy  pus,  and  a  vermiform  appendix  perforated 
at  its  extremity,  where  there  was  a  small  abscess.  The  child  died  in  twenty  days, 
and  at  the  autopsy  the  cecum  was  found  covered  with  tuberculous  ulcerations, 
extending  into  the  appendix.  There  was  no  tuberculosis  in  any  other  part  of  the 
intestinal  tract  and  the  general  peritoneal  cavity  was  walled  off. 

In  a  second  case  a  boy,  five  years  old,  had  had  an  attack  of  appendicitis  a  year 
before  coming  under  observation,  a  little  hard  lump  remaining  in  the  neighbor- 
hood of  the  appendix.  After  several  months  he  began  to  limp,  and  to  keep  the 
right  leg  constantly  flexed.  Hip-joint  disease  was  suspected,  and  on  this  account 
he  was  brought  to  the  surgeon,  who  found  a  contracture  of  the  ileopsoas  muscle, 
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due  to  the  remains  of  the  perityphlitic  exudate.  An  operation  was  refused.  The 
tubercular  character  of  the  disease  seemed  probable  on  account  of  an  old  bony 
focus  below  the  Icnee-joint.  A  large  tumor  soon  began  to  form  in  the  right 
lower  abdomen,  with  free  ascites.  At  a  subsequent  operation  a  cheesy  abscess 
was  found  surrounding  the  extremely  hardened  and  thickened  appendix. 

M.  H.  Richardson,  speaking  from  his  own  experience,  says:  "A  tumor  at 
the  ileocecal  valve  was  in  one  case  supposed  to  be  appendicular.  It  proved  to 
be  an  acute  tuberculosis  of  the  mesenteric  glands  of  the  mesocolon.  A  dissec- 
tion carried  thoroughly  as  far  as  the  receptaculum  chyli  was  permanently 
curative."    {Bost.  Med.  and  Surg.  Jour.,  July  14,  1898.) 

Manley  in  speaking  of  such  cases  says:  "It  is  quite  impossible  to  affirm 
whether  or  not  the  appendix  is  involved.  Under  these  circumstances,  I  have 
often  seen  an  operation  undertaken  for  appendicitis  reveal  no  lesion  of  the  organ ' ' 
(loc.  cit.). 

In  making  a  differential  diagnosis  between  tubercular  appendicitis  and  appen- 
dicitis arising  from  other  causes,  it  must  be  borne  in  mind  that  tubercular  ap- 
pendicitis tends  to  run  a  protracted  course,  and  the  patient  seems  more  tolerant 
of  an  accumulation  in  the  iliac  fossa  than  he  would  be  with  abscess  due  to  any 
other  cause.  There  is  often  an  ileopsoas  contraction  accompanied  b}^  a  ten- 
dency to  limp,  and  emaciation  increases  as  the  disease  progresses.  The  his- 
tory of  the  parents,  and  also  of  the  locaUty  and  the  house  in  which  the  patient 
lives,  are  of  importance;  the  early  histor}^  of  the  child  itself  must  also  be 
investigated,  especially  as  to  the  former  presence  of  enlarged  glands,  or  of  cheesy 
troubles  in  or  near  the  joints.  Finally,  whenever  a  case  of  appendicitis  runs 
an  obscure  course,  tuberculosis  should  be  suspected. 

Intussusception. — Intussusception  of  the  vermiform  appendix  is  a  rare  affec- 
tion, limited,  as  a  rule,  to  childhood ;  I  have  found  but  one  case  occurring  in 
an  adult,  and  that  was  in  a  woman  forty  3'ears  of  age.  I  ha"\'e  collected  and 
analyzed  19  cases  of  this  condition  in  children,  and  I  find  that  the  average  age  is 
four  years  and  eight  months,  the  oldest  in  my  list  being  nine  years  and 
the  youngest  thirteen  months.  In  regard  to  sex,  there  were  11  males  and  7 
females,  the  sex  in  one  not  being  stated. 

These  cases  of  intussusception  may  be  divided  into  three  groups : 

1.  Those  in  which  the  vermiform  appendix  is  simply  carried  along  with  the 
intussusceptum  in  an  incidental  manner;  that  is  to  say,  in  which  the  appendix  is 
compelled  to  travel  with  the  intussuscepted  colon  simply  because  it  is  organically 
connected  with  it. 

2.  Those  in  which  the  base  of  the  appendix  itself  forms  the  apex  of  the  intus- 
susceptum; that  is  to  say,  cases  in  which  the  intussusceptum  starts  at  this 
point  of  the  colon. 

3.  Those  in  which  there  is  an  inversion  of  the  appendix,  partial  or  complete, 
with  or  without  inversion  of  the  cecum,  colon,  or  ileum. 
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The  clinical  picture  of  such  an  ailment  is  that  of  a  chronic  affection  charac- 
terized by  abdominal  pain,  sudden  severe  attacks  of  colic,  doubling  the  child 
over,  and  a  diarrhea  with  blood  and  mucus  in  the  stools.  After  such  an  attack,  the 
child  may  show  improvement,  play,  and  go  to  school,  until  there  is  a  recur- 
rence. There  is  usually,  however,  a  gradual  loss  of  health  and  some  emacia- 
tion. I  have  found  but  one  case  in  which  the  temperature  was  elevated ;  and 
the  pulse  is  not  quickened  in  the  intervals.  An  extraordinary  case  in  which 
pain  was  the  one  symptom  is  that  of  McKidd  (Edin.  Med.  Jour.,  1859,  vol.  11, 
p.  763) : 

1.  A  boy,  seven  j^ears  old,  suffered  for  several  weeks  with  abdominal  pain 
localized  about  one  inch  below  the  umbilicus;  at  the  end  of  this  time  the  pain  be- 
came so  excruciating  that  it  was  necessary  to  keep  the  child  under  the  influence 
of  chloroform  on  account  of  the  distress  occasioned  to  the  neighbors  by  his  con- 
stant screaming.  There  was  no  tenderness  or  swelling  in  the  abdomen,  nor  any 
symptoms  besides  the  pain  at  any  time.  The  bowels  were  somewhat  constipated, 
but  responded  to  purgatives,  and  the  stools  were  normal  in  appearance.  At  the 
autopsy  a  hard  mass  was  found  in  the  cecal  region  which  was  at  first  thought  to 
be  impacted  feces,  but  on  opening  the  colon  it  proved  to  be  the  invaginated  appen- 
dix, projecting  into  the  lumen  of  the  intestine,  its  base  being  just  over  tlie  valve, 
so  as  to  "  act  as  a  barrier  to  the  proper  exercise  of  its  function  and  obstruct  the 
passage  of  excrementitious  matters  from  the  ileum."  There  was,  properly  speak- 
ing, no  caput  ceci,  and  what  trace  of  it  seemed  to  exist  was  invaginated  with  the 
appendix,  which  was  spiral  in  form,  acutely  inflamed,  and  gangrenous  in  parts. 

In  examining  the  abdomen  there  is  no  marked  tympany  or  localized  tender- 
ness. A  peculiar,  elongate  tumor,  sometimes  sausage-shaped,  occasionally 
more  or  less  globular,  is  found,  most  frequently  in  the  left  flank,  but  sometimes 
in  the  region  of  the  transverse  colon,  or  in  the  neighborhood  of  the  umbilicus. 
In  several  instances  a  second  swelling  has  been  noted.  Such  a  tumor,  when 
carefully  examined,  and  its  position  and  dimensions  noted,  is  apt  at  a  later 
examination  to  appear  different  in  size  and  position.  It  is  often  extremely 
movable  upon  manipulation,  owing  to  a  long  mesocecum.  A  case  in  which 
two  intussusceptions  were  found  in  the  same  patient  is  given  by  W.  H.  Water- 
house  (Trans.  Path.  Soc.  Lond.,  1898,  vol.  49) : 

2.  A  little  girl,  four  years  old,  was  sent  to  the  A^ictoria  Hospital  for  Children, 
with  a  diagnosis  of  intussusception.  Five  days  before,  the  child  had  been  examined 
under  chloroform,  and  a  tumor  found  in  the  right  side  of  the  abdomen,  which  sub- 
sequently disappeared.  When  admitted  to  the  hospital,  the  tumor  reappeared, 
accompanied  by  pain  and  vomiting  in  an  aggravated  form.  On  attempting  to 
reduce  the  tumor  by  enemata,  the  second  enema  returned  blood-stained.  Opera- 
tion was  then  performed,  and  an  intussusception  found,  four  feet  above  the  ileo- 
cecal valve,  which  was  easily  reduced;  but  as  it  was  lying  trans^'ersely,  it  was  ob- 
viously not  the  tumor  previously  felt  on  the  right  side.  A  second  intussusception 
of  the  ileocecal  variety  was  then  discovered  and  reduced  with  difficulty  bit  by  bit; 
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when  this  was  effected,  however,  it  was  jDlain  that  the  cecum  contained  a  firm  glob- 
ular body  about  one  inch  in  diameter,  while  only  one-half  of  the  vermiform  ap- 
pendix was  visible  externally.  On  investigation  the  globular  body  pro\-ed  to  be 
directly  continuous  with  the  mass  in  the  cecum.  While  attempting  to  reduce 
the  inverted  appendix  the  tumid  wall  of  the  cecum  gave  ^^-ay  and  the  partially 
gangrenous  appendix  was  seen  in  the  interior.  The  cecimi  was  then  excised,  and 
the  ileum  and  ascending  colon  anastomosed  by  means  of  a  Murphy's  button.  The 
child  never  recovered  from  the  collapse,  and  died  in  about  thirty  hours.  The 
excised  parts  showed  the  invaginated  portion  of  the  appendix  on  the  inner  side 
of  the  cecum  as  a  globular  mass,  three-fourths  of  an  inch  long,  and  one-eighth  of 
an  inch  in  circumference  at  the  widest  part;  with  a  somewhat  constricted  neck, 
one  and  three-fourths  inches  in  circumference.  The  portion  of  the  appendix  out- 
side the  cecum  was  five-eighths  of  an  inch  long.  Neither  by  traction  from  with- 
out nor  by  pressure  from  within  could  the  intussusception  be  reduced. 

If  the  intussusception  is  extensive,  the  bowel  may  be  seen  protruding  at 
the  anal  orifice.  A  rectal  examination  should  never  be  omitted,  as  the  soft 
polyp-like  mass  may  be  found  just  within  the  anus,  or  within  reach  of  the  finger. 
It  greatly  facilitates  the  examination  in  these  little  patients,  to  give  enough 
chloroform  to  produce  complete  relaxation. 

A  remarkable  instance,  similar  to  that  of  McKidd  just  cited,  in  which  no 
tumor  could  be  detected,  was  a  little  patient  of  T.  A.  McGr.\w  (Brit.  Med. 
Jour.,  1897,  vol.  2,  p.  956) : 

3.  A  little  boy,  two  years  old,  had  an  attack  of  cholera  morbas  in  which  the 
stools  were  occasionally  streaked  with  blood.  After  apparently  complete  recover}', 
he  began  to  have  attacks  of  excruciating  pain  in  the  abdomen,  which  yielded  only 
to  large  doses  of  opium,  and  these  were  followed  by  shght  amounts  of  blood  and 
mucus  in  the  stools.  As  the  intervals  between  these  attacks  decreased  in  length, 
he  lost  flesh  and  strength,  until  his  condition  became  so  bad  that  an  abdominal 
section  was  advised  to  discover  their  cause.  During  the  paroxysms  of  pain,  the 
abdominal  muscles  would  contract  and  become  hard  and  tense,  but  there  was  no 
fixation  in  the  intervals,  nor  could  any  tumor  be  felt  in  the  iliac  fossae  nor  in  the 
rectum;  the  child  referred  the  pain  to  the  ejoigastrium.  The  temperature  was 
normal  until  the  day  before  the  operation,  when  it  was  100°  F.  Intussusception 
was  considered  out  of  the  question,  because  there  was  no  obstruction  and  scarcely 
any  disturbance  of  digestion,  and  a  chronic  appendicitis  was  excluded  on  account 
of  the  normal  temperature  and  absence  of  tenderness  in  the  iliac  fossa.  The  most 
plausible  theory  was  that  of  omental  hernia,  either  in  the  median  line  above  the 
navel,  or  within  the  abdomen  through  some  pathological  aperture.  A  median 
incision  was  made  above  the  umbilicus,  when  the  transverse  colon  pre- 
sented itself,  intensely  inflamed,  and  coated  with  lymph.  On  pulling  this  out,  it 
proved  that  the  ascending  colon  had  a  mesentery  of  such  enormous  length  that 
it  could  be  drawn,  together  with  the  cecum,  through  the  incision  above  the  navel. 
The  whole  of  the  large  intestine  was  greatly  inflamed.  The  cecum,  which  was 
of  the  fetal  variety,  was  unusually  long;  its  end,  with  the  appendix,  was  invagi- 
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nated  inside  the  bowel,  and  could  be  felt  through  its  walls.  The  intussusception 
involved  the  cecum  and  the  appendix  only.  The  invaginated  structures  were 
excised  just  at  the  point  where  infolding  occurred,  the  opening  closed,  and  the 
whole  covered  by  catgut  sutures.  The  child  made  a  rapid  recovery,  retarded  only 
by  a  stitch  abscess. 

The  etiology  will  vary  with  the  starting-point  of  the  inversion.  A  predis- 
posing factor  is  a  long  mesocecum.  Any  inflammatory  process  in  the  head 
of  the  cecum  causing  a  localized  thickening  of  its  walls,  or  an  inflammatory 
condition  around  the  orifice  of  the  appendix,  causing  it  to  pout  out  into  the 
lumen  of  the  cecum,  would  offer  a  convenient  grip  for  the  circular  muscles  of 
the  bowel  to  catch  and  exercise  propulsive  force  in  the  direction  of  the  current. 
A  tumor  at  or  near  the  base  of  the  appendix,  if  there  was  a  loose  mesocecum, 
would  seem  to  offer  a  most  favorable  opportunity  for  the  inversion  of  the 
cecum  with  the  appendix,  but  no  case  of  this  kind  has  yet  been  reported. 

It  is  not  so  difficult  to  understand  how  an  inflammatory  process  involving 
the  proximal  process  of  the  appendix  might  cause,  at  first  a  swelling,  and  then 
a  pouting  of  its  mucosa  into  the  cecum,  when  the  swollen  edematous  tissue 
with  its  strangulated  veins  would  serve  to  draw  the  remainder  of  the  mucosa 
onward,  step  by  step,  until  the  entire  organ  was  inverted. 

In  the  following  case,  given  by  K.  Montserrat,  the  WTiter  says  positively 
that  the  point  of  origin  was  at  the  base  of  the  appendix  {Liverpool  Med.  and 
Chir.  Jour.,  1901,  vol.  21,  p.  68): 

4.  A  boy,  four  years  old,  was  admitted  to  the  Children's  Infirmar}'  -with  parox- 
ysmal pain  in  the  right  side  of  the  abdomen,  which  had  persisted  for  a  month, 
lasting  a  day  or  two  at  a  time,  and  then  disappearing  for  an  interval  of  varying 
duration.  A  mass  could  he  plainly  felt  extending  across  the  abdomen  from  the 
right  loin  to  the  splenic  region,  freely  movable,  and  not  tender.  The  bowels  were 
somewhat  relaxed,  and  U\o  daj's  after  admission,  the  administration  of  an  enema 
was  followed  by  stools  containing  mucus  and  blood.  The  swelling  could  be  re- 
duced towards  the  right,  but  did  not  disappear  entirely;  it  varied  in  size  from 
day  to  day.  On  operation,  an  incision  was  made  at  the  outer  border  of  the  right 
rectus  and  on  a  level  with  the  imibilicus,  and  it  was  then  seen  that  there  was  an 
intussusception  of  the  cecum  into  the  colon,  carrying  with  it  the  ileocecal  valve 
and  the  terminal  portion  of  the  ileum.  This  was  easily  reduced  clown  to  the  last 
knuckle,  which  consisted  of  the  vermiform  appendix  and  a  part  of  the  cecal  wall, 
the  base  of  the  appendix  being  invaginated  into  the  cecum,  until  only  about  one- 
eighth  of  an  inch  of  its  tip  was  visible.  There  were  no  adhesions,  but  the  peri- 
toneal surface  of  the  appendix  and  the  cecum  were  so  hard  and  indurated  that  it 
was  with  difficulty  the  invagination  could  be  turned  out  by  using  both  thumbs 
in  making  steady  pressure  on  the  mass  in  the  cecum.  The  appendix  was  then 
amputated  at  the  base;  the  child  made  an  uneventful  recovery. 

When  the  appendix  becomes  more  or  less  inverted  into  the  cecum,  it  may  then 
act  as  a  polypoid  tumor  within  the  bowel  and  give  rise  to  further  invagination. 
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The  following  case,  given  by  Connor,  is  one  in  which  a  blow  on  the  abdomen 
is  supposed  to  have  given  rise  to  the  invagination  {Lancet,  1903,  vol.  2,  p.  600) : 

5.  A  boy,  nine  years  old,  was  admitted  into  St.  Bartholomew's  Hospital  with 
abdominal  pain,  stating  that  about  a  month  previously  he  had  receiA'ed  a  blow 
on  the  abdomen,  after  which  he  vomited  and  was  ill  in  bed  for  four  days.  On 
getting  up,  he  was  much  constipated,  and  the  abdominal  pain  continued  at  inter- 
vals. On  admission,  he  seemed  to  be  in  good  general  condition,  his  temi^erature 
was  99.2°  F.,  both  knees  were  drawn  up,  and  the  abdomen  was  rigid,  the  right 
rectus  especially  standing  out.  There  was  no  abdominal  dulness,  but  some  ten- 
derness and  an  ill-defined  resistance  in  the  right  iliac  fossa.  A  rectal  examina- 
tion was  negative.  The  case  was  supposed  to  be  one  of  subacute  appendicitis 
or  of  tuberculous  disease.  He  improved  under  treatment,  and  was  discharged 
in  two  weeks,  quite  well  except  for  some  thickening  in  the  right  iliac  fossa.  For 
a  week  he  did  well,  when  he  was  seized  with  abdominal  pain,  followed  b}'  vomiting, 
and  was  again  brought  to  the  hospital.  On  examination,  the  abdomen  was  found 
slightly  rigid,  and  an  oval  swelling  was  apparent  just  aboA'e  the  miibiUcus,  moving 
with  respiration;  this  ^^•as  firm,  tender,  and  freely  movable  toA^'ards  the  right  ihac 
fossa.  He  passed  two  drachms  of  bright  red  blood  from  the  bowels.  On  opera- 
tion, an  intussusception  was  found  at  the  level  of  the  umbilicus,  the  apex  of  which 
could  be  felt  as  a  smooth  hard  mass  within.  The  bulk  of  the  intussusception  con- 
sisted of  the  ileum,  and  was  easily  reduced  imtil  the  cecum  was  reached,  when  it 
was  found  that  the  hard  mass  felt  within  was  inside  the  cecum,  its  base  being  marked 
by  a  dimple  on  the  internal  aspect  of  the  cecum  and  surrounded  by  adhesions. 
This  proved  to  be  a  completely  inverted  appendix,  with  its  mesentery-  drawn  into 
the  dimpled  area.  All  attempts  at  reduction  were  futile  and  the  appendix  was 
removed  in  one  mass  with  the  caput  ceci,  and  the  opening  closed  b}'  sutures.  No 
mention  is  made  of  drainage. 

The  title  of  this  paper  is  "Intussusception  of  the  vermiform  appendix, but 
from  the  description  of  the  case  and  the  accompanying  diagram,  it  appeared 
to  me  to  be  one  of  complete  inversion  of  the  appendix.  On  referring  the  matter 
to  Connor,  he  writes  me  as  follows:  "The  appendix  Avas  completely  intussus- 
cepted  in  the  true  sense  of  the  word.  By  this  I  mean  that  the  appendix  was 
completely  thrust  into  the  cecum,  'inverted'  on  itself  like  the  finger  of  a  glove; 
thus,  when  excised,  the  relative  positions  of  the  peritoneal  and  mucous  coats 
were  reversed.  The  contiguous  part  of  the  cecum  was  slighth-  pulled  in,  form- 
ing a  dimpling  at  the  basal  attachment  of  the  appendix.  This  evidently  was 
the  first  step,  and  was  followed  by  a  large  intussusception,  with  the  tip  of  the 
inverted  appendix  as  the  summit  of  the  intussusceptum ;  the  cecum  and  ileum 
being  in  turn  drawn  into  the  ascending  and  transverse  colon.  The  diagram 
in  my  article  exactl}''  reproduces  the  condition  found,  when  all  but  the  appendix 
itself  was  reduced.    The  part  excised  is  now  in  the  St.  Bartholomew's  Museum. " 

Haesler  {Archiv  f.  klin.  Chir.,  1902,  Bd.  36.  p.  817,  Case  9)  cites  a  case 
which  shows  several  stages  of  invagination  quite  clearly: 
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6.  A  boy,  nine  years  old,  was  attacked  with  pain  in  the  abdomen,  which  yielded 
at  once  to  cold  applications.  A  week  later  he  had  another  attack,  accompanied 
by  vomiting,  after  which  the  attacks  became  more  and  more  frequent,  until  in 
four  and  a  half  months,  when  he  was  admitted  to  the  hospital,  he  was  confined 
to  bed  most  of  the  time  and  was  much  emaciated  from  constant  vomiting.  About 
four  weeks  before  this  date  his  mother  noticed  a  swelling  on  the  left  side  of  the 
abdomen,  which  increased  in  size  during  the  attacks  of  pain,  and  she  stated  that 
for  about  six  months  his  stools  had  contained  large  j^ieces  of  mucus.  Examina- 
tion showed  a  roundish  abdominal  swelling  the  size  of  a  child's  fist  in  the  left  hypo- 
chondrium,  freely  movable,  and  only  painful  when  compressed.  During  eleven 
days  spent  in  the  hospital,  he  had  several  attacks  of  pain  extending  towards  the 
bladder,  and  large  lumps  of  mucus  appeared  in  the  stools.  A  diagnosis  of  intus- 
susception was  made,  and  on  operation  the  tumor  was  found  in  the  right  hypo- 
chondrium;  it  was  easily  lifted  out  of  the  peritoneal  cavity  by  reason  of  the  ex- 
tremely long  mesentery,  when  it  was  seen  that  the  cecum,  together  with  the  ap- 
pendix, was  chronically  inflamed,  and  invaginated  with  the  lower  ileum  into  the 
ascending  colon.  All  attempts  at  reduction  were  futile,  and  the  invaginated  parts 
were,  therefore,  resected,  the  colon  being  divided  three  finger-breadths  beyond  the 
tumor.  An  iodoform  gauze  drain  was  inserted.  A  good  recover)^  followed.  The 
specimen  showed  various  stages  of  invagination,  and  it  could  be  plainly  seen  that 
the  primary  one  was  that  of  the  cecum  and  appendix.  The  invaginated  appendix 
lay  free  in  the  lumen,  and  its  base  was  gangrenous  at  the  point  of  reflection. 

In  one  of  my  collected  cases  a  probable  appendicitis  is  cited  as  the  supposed 
cause  of  the  intussusception,  but  it  is  certain  that  if  the  appendix  had  been  pre- 
viously inflanietl,  its  walls  thickened,  or  bound  down,  an  inversion  could  not 
occur. 

If  the  colon  enters  the  intussuscipiens,  the  appendix  of  course  goes  with  it. 
The  invagination  of  the  appendix  with  the  colon  may  then  be  inferred  in  all 
such  cases.  The  inversion  of  the  appendix,  more  or  less  complete,  may  be  sus- 
pected when  the  invagination  is  reduced  down  to  a  small  hard  tumor  in  the  right 
iliac  fossa.  On  the  other  hand,  an  appendicitis  in  a  child  has  been  mistaken 
for  an  intussusception.  Griffith  gives  two  such  cases  in  his  series  of  15 
occurring  in  children  of  two  years  and  under. 

The  question  of  carcinoma  in  the  differential  diagnosis  is  raised  b}^  the  fol- 
lowing case,  the  only  one  reported  of  intussusception  in  an  adult.  The  operation 
was  done  with  the  expectation  of  finding  a  malignant  affection,  and  even  when 
the  abdomen  was  opened,  it  was  not  possible  at  first  to  get  a  clear  idea  of 
the  nature  of  the  disease : 

7.  (Haesler,  loc.  cit.,  Case  9.)  A  woman,  forty-two  years  old,  who  had  always 
had  good  health,  fell  from  an  electric  car,  receiving  a  blow  on  the  head,  after 
which  she  was  ill  in  bed  for  some  time,  suffering  from  sleeplessness  and  severe  vomit- 
ing. One  night  she  had  a  sudden  severe  pain  near  the  navel,  extending  toward 
the  right  iliac  fossa.  No  resistance  was  perceptible  at  first,  but  after  three  weeks 
she  noticed  a  knot  in  her  abdomen  which  was  freely  movable  and  increased  in  size. 
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The  attacks  of  pain  continued  at  intervals  for  six  weelcs,  when  she  entered  the 
hospital.  Examination  then  showed  a  smooth  tumor  in  the  right  ihac  fossa,  the 
size  of  a  large  fist;  her  bowels  moved  only  after  medicine,  and  she  was  sufferino- 
from  meteorism,  nausea,  and  vomiting.  Her  general  condition  was  so  bad  and 
she  was  so  much  emaciated  that  a  provisional  diagnosis  was  made  of  carcinoma 
of  the  ascending  colon.  On  operation  the  cecum  and  the  ^•ermiform  appendix 
could  not  be  found.  After  separating  adhesions  so  thick  as  to  resemble  a  sohd 
tumor,  the  intestine  was  resected  from  10  cm.  above  the  ileum  to  the  hepatic  flexure 
of  the  colon.  The  patient  recovered  and  was  in  good  health  three  years  after  the 
operation.  Examination  of  the  resected  portion  of  the  intestine  showed  the  ileum 
passing  directly  into  the  colon,  the  cecum  and  the  appendix  being  apparently  lack- 
ing. On  cutting  into  the  bowel,  the  valve  and  the  invaginated  appendix  could 
be  seen  projecting  into  its  lumen.  The  appendix  was  the  most  prominent  portion, 
so  that  it  seemed  not  unlikely  that  it  was  the  starting-point  of  the  difficulty.  Its 
lumen  contained  a  small  amount  of  fecal  material. 

Treatment  of  Intussusception. — It  occasionally  happens 
that  nature  herself  will  effect  a  cure  by  a  spontaneous  amputation  of  the 
appendix.  An  excellent  illustration  of  this  is  shown  in  a  case  reported  by 
J.  McFarland  (Proc.  Path.  Soc.  Pliila.,  1902,  vol.  4,  p.  163) : 

8.  A  little  girl,  eight  years  old,  was  treated  for  an  abdominal  trouble  supposed 
to  be  intussusception.  The  symptoms  relieved  themselves  spontaneously,  and 
during  convalescence  a  mass  of  tissue  was  passed  per  rectum,  after  which  she  made 
a  rapid  and  uneventful  recovery.  The  discharged  mass  consisted  of  two  separate 
fragments,  one  of  which,  about  5  cm.  in  length  and  3  cm.  in  breadth  resembled 
the  cecum;  the  second  fragment  consisted  of  a  flat  piece  of  intestine,  the  size  of 
a  half-dohar,  from  which  a  tube  was  given  off,  about  10  cm.  long,  "which,"  the 
writer  says,  "was  certainly  the  vermiform  appendix."  The  naked-eye  diagnosis 
was  confirmed  by  microscopic  examination. 

The  following  plans  of  treatment  may  be  emploj^ed,  preferably  in  the  order 
given : 

Palliative,  by  means  of  manipulation,  massage,  eneniata,  etc. 

Celiotomy  and  reduction,  by  manipulation,  with  removal  of  the  appendix. 

Celiotomy  and  reduction,  hj  opening  the  cecum,  and  effecting  reduction 
by  counter-pressure  from  within,  followed  by  removal  of  the  appendix. 

Amputation  of  the  appendix  and  of  the  adjacent  chronically  inflamed  cecmn. 

Amputation  of  the  entire  cecum. 

Amputation  of  the  cecum  and  ileum. 

Amputation  of  cecum,  ileum,  and  colon,  as  far  as  involved. 

The  first  attempts  at  treatment  will  naturally  be  palliative  and  di- 
rected toward  ileocolic  intussusception  in  general.  "Warm  enemata  of  flax- 
seed tea  may  be  given,  with  the  pelvis  elevated,  and  an  attempt  ma}''  be  made 
under  chloroform  to  reduce  the  tumor.  The  patient  shoukl  then  be  well  ban- 
daged and  kept  on  a  restricted  diet. 
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Where  there  remains  a  persistent  tumor,  however  small,  the  intussus- 
ception is  sure  to  recur,  and  the  only  proper  plan  of  treatment  is  that  of  opera- 
tion, by  some  one  of  the  methods  mentioned  abo^-e.  Several  cases  in  my 
list  appeared  to  do  well  for  a  time  under  palliative  treatment,  but  a  recurrence 
always  soon  took  place,  making  it  necessary  to  have  recourse  to  surgery.  It 
may  be  laid  down  as  a  rule,  therefore,  if  there  is  a  residual 
mass,  operate.  The  danger  in  waiting  is  that  of  the  obstruction  to 
the  circulation,  with  the  peritonitis,  and  the  sloughing  which  may  take  place, 
as  in  a  case  of  W.  S.  Colman  [Trans.  Clin.  Soc.  Loncl,  1S9S,  vol.  31,  p.  227): 

9.  A  boy,  eight  years  old,  was  admitted  to  the  Hospital  for  Sick  Children, 
with  a  history  of  paroxysmal  i^ains  in  the  lower  abdomen  and  vomiting,  f(jr  fifteen 
weeks  past.  The  bowels  were  open  and  the  stools  normal.  Examination  showed 
a  full  and  somewhat  resistant  al)donien,  with  a  definite  movable  swelling  in  the 
left  flank,  between  the  costal  margin  and  the  iliac  crest,  which  appeared  to  vary 
in  size  even  during  the  examination.  An  hour  later,  after  an  attack  of  pain,  the 
swelling  was  found  considerably  altered  in  size  and  consistence,  having  almost 
reached  the  middle  line  and  become  much  harder;  in  the  course  of  several  days 
it  became  elongate  and  firmer.  Three  weeks  after  admission  the  jjatient  had  a 
severe  attack  of  pain  with  violent  vomiting.  Two  distinct  tumors  could  then  be 
made  out:  (1)  A  firm,  sausage-shaped  mass  in  the  position  of  the  transverse  colon, 
and  (2)  a  firm,  round  mass  in  the  left  luml^ar  region.  The  next  day  the  conditions 
had  again  changed,  and  the  sausage-shaped  swelling  could  no  longer  be  felt.  On 
operation,  the  tumor  in  the  left  h}-pochondrium  -was  easily  recognized  as  an  intus- 
susception in  the  transverse  colon  and  splenic  flexure.  Reduction  was  easy  up 
to  the  last  two  inches  of  the  bowel,  when  it  became  difficult,  and  during  manipu- 
lation the  vermiform  appendix  was  suddenly  extruded,  distal  end  first.  When 
xeduction  was  completed,  an  ulcer  the  size  of  a  threepenny  piece  was  found  close 
to  the  juncture  of  the  appendix  with  the  cecum,  extending  through  all  the  coats 
of  the  bowel.  The  ulcer  was  excised  and  the  opening  closed.  I  presume  that  the 
appendix  was  removed  with  the  ulcer  at  its  base,  but  the  writer  does  not  say  so. 
No  drain  was  used.  The  child  did  well  at  first,  but  two  days  after  the  operation 
became  worse,  there  being  much  tenderness  and  resistance  in  the  region  of  the 
cecum.  The  wound  was  then  re-opened  at  its  lower  end,  pus  found,  and  a  drain- 
age-tube inserted,  but  the  child  died  during  the  same  night. 

The  incision  may  be  made  over  the  tumor,  or  in  doubtful  cases  in  the  median 
line,  near  the  umbilicus.  The  appearances  may  then,  at  first  sight,  be  puzzUng, 
as  in  the  following  case  of  P.  S.  Haldane  (which  also  illustrates  one  of  the  phases 
of  invagination)  (Scot.  Med.  and  Chir.  Jour.,  1903,  vol.  12,  p.  333) : 

10.  A  little  girl,  three  years  old,  was  brought  to  the  CarUsle  Infirmary  suffering 
from  abdominal  discomfort  and  constipation.  There  was  no  history  of  previous 
attacks  of  a  similar  character,  although  the  patient  had  always  required  frequent 
.aperients  to  keep  the  bowels  open.  On  examination,  a  rounded,  elastic  swelling 
was  found  near  the  splenic  flexure.    The  child  was  then  removed  from  the  hospital, 
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but  when  brought  back  a  fortnight  later,  an  oblong  cystic  tumor,  resembling  a 
cystic  kidney,  was  felt  in  the  left  hypochondriac  region,  reaching  down  to  the  um- 
bilicus. This  tumor  disappeared  after  the  administration  of  chloroform,  but  an- 
other smaller  swelling  of  the  same  kind  was  then  found  at  the  hepatic  flexure  of 
the  colon.  There  was  no  pain  on  examination  and  no  vomiting.  The  foUomng 
night,  after  the  administration  of  an  enema,  there  was  a  severe  attack  of  pain  in 
the  abdomen,  with  accompanying  tenderness  and  rigidity  of  its  walls;  the  patient 
had  several  stools  consisting  of  some  mucus  streaked  with  blood.  Examination 
showed  the  same  swelling  about  and  around  the  umbilicus.  A  diagnosis  of  intus- 
susception was  now  made,  and  on  operation  the  cecum  was  found  distended,  its 
surface  friable,  and  at  the  lower  and  posterior  part  there  was  a  small  projection, 
which  proved  to  be  the  vermiform  appendix,  invaginated  from  root  to  tip,  the 
root  forming  the  apex  of  the  intussusception.  This  was  reduced  with  difficulty, 
the  invaginated  part  proving  much  swollen  and  deeply  congested,  while  the  part 
at  the  edges  of  the  cecum  was  constricted  and  showed  a  tendency  to  gangrene. 
The  appendix  was  removed  and  the  stump  treated  in  the  usual  way.  It  is  not 
stated  whether  the  patient  recovered. 

Here  the  appendix  was  simply  invaginated  from  root  to  tip  and  enclosed 
in  the  sheath  of  the  cecum.  If  we  would  divide  these  invaginations  in  which 
the  appendix  forms  the  apex  of  the  contained  bowel  into  groups,  we  might 
classify  them  as  follows: 

1.  Those  in  which  there  is  a  partial  invagination. 

2.  Those  in  which  there  is  a  complete  invagination  of  the  whole  organ,  as  in 
the  case  last  cited. 

3.  Those  in  which  there  is  an  invagination  of  the  appendix  with  the  cecum, 
advancing  a  varying  distance  into  the  colon. 

The  simplest  operative  procedure,  and  that  most  suitable  when  the  appendix 
alone  is  the  peccant  organ,  is  celiotomy  and  reduction  by  manipulation.  The 
intussuscepted  bowel  is  inverted,  squeezing  it  gently  from  above,  while  exer- 
cising traction  from  below,  so  as  to  bring  the  entire  appendix  into  view,  when 
it  may  be  amputated  and  removed.  Haldane's  case,  just  cited,  is  a  good  illus- 
tration of  this  method,  and  I  give  another  example  in  a  case  reported  by  H.  G. 
Hogarth  (Brit.  Med.  Jour.,  1893,  vol.  1,  p.  850): 

11.  A  little  girl,  six  years  old,  was  admitted  to  the  Children's  Hospital  in  Not- 
tingham with  a  diagnosis  of  intussusception.  Six  weeks  before  she  had  been  attacked 
by  diarrhea  lasting  a  week,  and  when  this  was  stopped,  abdominal  pain  came  on, 
recurring  every  ten  minutes  day  and  night  up  to  admission.  For  two  Aveeks  the 
pain  had  been  accompanied  by  vomiting,  but  the  bowels  had  been  normal.  There 
was  considerable  emaciation  and  a  subnormal  temperature.  Examination  of  the 
abdomen  showed  tenderness  on  palpation,  especially  in  the  left  flank;  a  tumor 
could  be  felt  in  the  line  of  the  transA-erse  colon,  which  passed  dovrn  the  left  flank 
and  ended  in  a  rounded  extremity.  It  could  not  be  determined  with  certainty 
whether  the  horizontal  and  the  vertical  portions  of  the  tumor  were  continuous. 
The  splenic  dulness  was  separated  from  the  tumor  by  a  resonant  area;   the  loin 


SYMPTOMATOLOGY  AND  DIAGNOSIS. 


473 


dulness  was  continuous  with  a  dull  note  over  the  tumor.  Diagnosis  was  uncertain 
between  tubercular  peritonitis  of  the  plastic  variety  and  intussusception.  Opera- 
tion showed  a  large  intussusception  of  the  ileocecal  kind,  ending  half-way  down 
the  descending  colon;  this  was  easily  reduced  until  the  end  was  reached,  when  the 
appendix  was  found  in^'aginated  into  the  cecum.  An  attempt  at  reduction  was 
made  by  pushing  the  appendix  out  from  the  inside  through  the  wall  of  the  cecum, 
without  opening  the  latter,  but  it  was  found  impossible  to  reduce  it  com- 
pletely, as  a  small  portion  of  the  base  was  densely  adherent.  The  appendix  was 
therefore  removed  and  the  wound  stitched  up.  The  child  made  an  uninterrupted 
recovery. 

If  the  bowel  just  above  the  cecum  is  soft  and  pliable,  it  may  be  invaginated 
into  the  cecum,  and  used  in  this  way  to  make  counter-pressure  on  the  appendix, 
while  attempting  its  re-inversion.  Unfortunately,  the  thickening  of  the  sur- 
rounding parts  is  frequently  such  that  the  method  of  reduction  by  manipu- 
lation often  cannot  be  accomplished  without  great  risk  of  rupturing  the 
cecum,  a  thing  which  has  actually  happened  in  one  of  the  cases  already  cited 
(No.  2). 

The  method  of  opening  the  cecum  and  reducing  the  appendix  b}'  pressure 
from  within  is  well  illustrated  by  the  following  case,  published  by  G.  A.  Wright 
and  K.  Renshaw  (Brit.  Med.  Jour.,  1897,  vol.  1,  p.  1470) : 

12.  A  boy,  two  and  a  half  years  old,  was  admitted  to  the  Hospital  for  Chil- 
dren with  a  history  of  diarrhea  alternating  with  constipation  for  twelve  months 
previously.  For  some  months  a  slight  protrusion  of  the  anus  had  been  noticed. 
When  first  seen,  he  had  an  attack  of  colic  in  which  both  legs  were  drawn  up,  and 
there  was  increased  resistance  to  the  right  side  of  the  umbilicus,  but  no  tumor. 
The  temperature  was  normal,  the  bowels  constipated.  After  an  attack  of  colic 
and  vomiting  lasting  for  two  clays,  a  distinct  tumor  could  be  made  out  above  and 
to  the  right  of  the  umbilicus  and  below  the  liver.  The  child  continued  in  this  state 
for  ten  clays,  the  tumor  meanwhile  moving  downward  and  to  the  right,  and  was 
then  sent  to  the  hospital,  where  a  diagnosis  of  intussusception  was  made.  Gurg- 
ling could  sometimes  be  heard  over  the  seat  of  the  tumor,  and  there  was  a  little 
mucus  in  the  stools,  but  no  blood.  Under  chloroform,  a  definite  tumor  could  be 
made  out  in  the  course  of  the  transverse  colon,  most  distinct  in  the  left  hypochon- 
drium,  manipulation  of  which  without  an  anesthetic  caused  pain.  The  child's 
condition  grew  worse  for  a  month,  when  an  operation  was  performed.  The  mesen- 
teric glands  were  at  once  noted  as  enlarged,  hardened,  and  apparently  tuberculous, 
but  no  tubercles  were  seen  on  the  peritoneum.  A  hard,  movable  tumor  was  found 
which  slipped  about  in  the  abdomen  from  the  right  iliac  region  to  the  left  side 
of  the  abdomen,  though  only  with  difficulty.  It  Avas  brought  up  out  of  the  wound, 
when  it  was  found  to  consist  of  the  cecum,  much  thickened,  with  inflammatory 
infiltration,  and  the  adjacent  small  intestine.  The  appendix  was  firmly  tied  down 
by  its  apex  between  the  cecum  and  the  ileum,  thickened,  flexed,  and  covered  with 
lymph;  its  root  was  found  invaginated  into  the  cecum.  "The  condition  was  as 
if  the  base  of  the  appendix  had  been  pushed  into  the  cecum,  carrying  part  of  the 
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■cecal  wall  with  it,  and  forming  a  depression  about  the  size  of  the  first  joint  of  an 
adult  index-finger,  from  which  the  appendix  sprung  like  the  stalk  of  a  mushroom." 
All  attempts  to  reduce  the  invagination  from  without  ha^'ing  failed,  a  slit  was 
made  in  the  cecum  in  the  course  of  a  longitudinal  muscular  band,  and  the  finger 
passed  into  the  bowel;  by  this  means  the  invagination  was  partly  reduced,  but 
the  depression  was  still  not  wholly  obliterated.  As  the  lumen  of  the  bo^^•el  was 
not  materially  encroached  upon,  the  opening  in  the  cecum  was  closed  and  the  ap- 
pendix then  removed.  Its  cavity  was  completely  obliterated  at  the  root.  It  is 
not  stated  whether  a  drain  was  inserted. 

In  cases  where  the  inverted  appendix  is  the  only  portion  of  the  intussusception 
which  cannot  be  reduced,  it  is  best,  after  opening  the  cecum,  to  amputate  the 
appendix,  a  plan  pursued  successfully  by  Pitts  in  the  following  case  {Lancet, 
1897,  vol.  1,  p.  1602): 

13.  A  little  girl,  two  and  a  half  years  old,  was  admitted  to  St.  Thomas's  Hos- 
pital, her  mother  stating  that  three  and  a  half  months  before  she  had  been  turn- 
ing head  over  heels,  immediately  after  eating  her  dinner,  when  she  suddenly  com- 
plained of  pain  in  her  abdomen.  She  continued  to  have  similar  attacks  of  pain 
of  short  duration  for  several  clays,  the  abdomen  becoming  hard  and  rigid  while 
they  lasted.  The  bowels  were  relaxed  and  the  stools  contained  mucus  and  blood. 
Two  weeks  before  she  entered  the  hospital  a  protrusion  of  intestine,  four  inches 
long,  was  seen  at  the  anus  b}^  the  physician  who  attended  her,  and  a  tumor  could 
be  felt  in  the  abdomen  by  palpation.  The  rectal  protrusion  was  replaced,  after 
which  the  child  was  inverted  and  the  abdomen  kneaded,  during  which  process 
the  tumor  disappeared  with  a  gurgling  sound.  A  few  clays  after  this,  however, 
she  became  worse,  and  on  examination  a  sausage-shaped,  freely  movable  tumor, 
which  changed  its  position  from  time  to  time,  was  found  in  the  position  of  the 
transverse  colon.  On  operation,  a  median  incision  was  made  just  below  the  um- 
bilicus and  an  intussusception  at  once  discovered,  which  was  easily  reduced,  but 
after  complete  reduction  it  was  noticed  that  the  vermiform  appendix  was  not  \'is- 
ible,  its  normal  position  being  occupied  by  a  dimple.  An  elongated  swelling  could 
be  felt  through  the  cecal  wall,  resembling  the  thickened  appendix,  and  when  an 
incision  Avas  made  into  the  cecum  a  "  chronically  inflamed  and  completely  inverted 
appendix  was  found."  As  all  attempts  at  further  reduction  failed,  the  appendix 
was  cut  away  in  toto  within  the  bowel,  and  its  base  sutured.  In  addition,  the 
peritoneal  coat  was  drawn  over  the  little  orifice,  the  incised  bowel  was  sutured, 
and  the  abdomen  closed — presumably  A^ithout  a  drain.  The  child  made  an  excel- 
lent recovery.  The  writer  remarks  that  the  inverted  appendix  was  probably 
the  primary  step  in  the  invagination. 

When  the  appendix  is  completely  inverted,  it  seems  hardly  necessary  to 
make  the  colic  incision,  as  was  done  here.  If  the  mesappendix  can  be  tied  off,  it 
ought  then  be  sufficient  to  ligate  and  divide  its  vessels  and  sew  up  the  little  pit 
at  the  inverted  base,  as  is  done  by  Edebohls  in  his  ordinary  operation  for  re- 
moval of  the  appendix  by  inversion,  after  which  the  appendix  sloughs  off 
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within  the  bowel  and  passes  out  by  tlie  rectum.  Such  a  plan  has  the  ad- 
vantage of  avoiding  the  very  serious  risk  of  exposing  the  wound  to  the  often 
foul  cecal  accumulations,  as  occurred  in  a  case  reported  by  A.  R.  Knight  {New 
Zealand  Med.  Jour.,  1890-91,  vol.  4,  p.  106) : 

14.  A  child,  thirteen  months  old,  sex  not  stated,  was  taken  ill  with  vomiting 
and  great  pain  in  the  abdomen,  together  with  diarrhea  in  which  the  stools  contained 
some  blood.  Examination  of  the  abdomen  showed  only  an  indistinct  dulness, 
but  on  the  following  day  a  tumor  was  found  in  the  position  of  the  left  colon,  ex- 
tending from  the  margin  of  the  ribs  to  the  hips.  Intussusception  was  then  sus- 
pected, and  an  attempt  was  made  to  reduce  the  tumor  by  high  enemata,  with  partial 
success.  The  general  condition  improved,  but  as  the  tumor  persisted,  an  opera- 
tion was  performed  on  the  third  day.  A  hard  tumor  situated  above  the  umbili- 
cus was  brought  into  view,  but  all  attempts  at  reduction  failed.  The  appendix 
could  be  seen  projecting  from  the  invagination.  The  bowel  was  then  laid  open, 
and  the  valve  exposed  to  view,  when  it  was  found  in  a  putrid  condition.  The 
mortified  portion  was  resected,  but  the  child's  condition  was  so  bad  that  this  could 
not  be  satisfactorily  accomplished,  and  death  took  place  within  an  hour  after  the 
completion  of  the  operation. 

In  cases  of  old  intussusceptions,  in  which  the  appendix,  together  with  a 
portion  of  the  cecum,  is  either  invaginated  or  inverted,  the  chronic  inflammatory 
alterations,  which  are  characterized  by  great  thickening,  rigidity,  and  edema 
of  all  the  tissues  involv^ed,  as  well  as  by  numerous  adhesions,  are  often  so 
marked  that  any  persistent  or  forcible  attempts  at  reduction  become  fraught 
with  the  utmost  risk  of  serious  injury  to  the  bowel,  or  even  its  complete  rupture. 
The  rule  may,  therefore,  be  laid  down  that  gentle  efforts  only  are 
warranted  in  attempting  to  effect  a  reduction.  In 
chronic  irreducible  intussusceptions  a  more  radical  plan  of  treatment  must  be 
adopted.  Excision  of  the  appendix  with  the  adjacent  portion  of  the  cecum 
should  be  the  rule  here,  as  illustrated  in  the  case  of  McGraw,  alreadv  cited 
(No.  3),  in  which  he  cut  through  the  cecum  at  the  neck  of  the  intussusception, 
just  where  the  infolding  occurred,  removing  the  invaginated  portion,  and  leaving 
behind  at  least  an  inch  or  more  of  the  cecal  wall  extending  from  the  cut  edge  to 
the  ileocecal  orifice.  This  opening  he  united  by  a  double  row  of  catgut  sutures, 
and  covered  the  wound  with  the  omentum. 

Amputation  of  the  entire  cecum  with  the  appendix  has  been  successfully 
practised  by  D.  Acker:\iann  {Beitr.  f.  klin.  Chir.,  1902,  vol.  37,  p.  580) : 

15.  A  delicate  little  girl,  four  years  old,  had  a  fall  from  a  chair  upon  her  side, 
after  which  she  was  subject  to  attacks  of  abdominal  pain  resembling  colic,  which 
lasted  from  a  few  hours  to  a  day,  and  were  accompanied  by  vomiting  of  slimy  green- 
ish material.  These  attacks  at  first  occurred  at  intervals  of  a  day  or  two,  and 
then  came  daily.  The  bowels  were  generally  regular,  but  there  was  occasionally 
diarrhea  or  constipation,  and  blood  was  often  found  in  the  stools.  At  the  end  of 
;six  months,  when  the  child  was  admitted  to  the  hospital,  the  attacks  of  pain  and 
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vomiting  were  constant,  and  the  general  condition  was  bad.  In  the  left  flank 
Avas  a  round  tumor,  elastic  to  pressure,  and  the  size  of  a  goose's  egg,  while  above 
it  lay  numerous  hard  lumps,  varying  in  size  from  a  hazelnut  to  a  walnut ;  the  rectum 
was  empty,  but  the  tumor  could  be  felt  between  the  finger  in  the  rectum  and  one 
outside.  A  diagnosis  was  made  of  chronic  intussusception.  On  operation,  the 
tumor  which  had  been  felt  from  the  exterior,  proved  to  be  the  cecum  and  colon 
invaginated  into  the  sigmoid  flexure,  while  the  vermiform  appendix  could  be  dis- 
tinctly felt  as  a  round  thick  cord  through  the  intussuscipiens.  Reduction  was 
effected  as  far  as  the  valve,  but  as  it  was  impossible  to  reduce  the  remaining  in- 
vagination on  account  of  adhesions,  this  portion  was  resected,  and  the  patient 
made  a  good  recovery.  Examination  of  the  resected  portion  showed  the  appen- 
dix invaginated  into  the  cecum,  and  so  closely  attached  that  a  reduction  was  im- 
possible, the  whole  mass  forming  a  hard  rigid  tumor,  going  oxer  into  gangrene. 

The  plan  of  resecting  the  entire  cecum  with  a  por- 
tion of  the  ileum  as  Avell,  has  been  successfully  employed  by 
D.  B.  Lees  (Lancet,  1898,  vol.  1,  p.  1400) : 

16.  A  boy,  four  and  a  half  years  old,  was  admitted  to  St.  Mary's  Hospital  on 
account  of  an  intussusception,  which  was  relieved  by  irrigation  so  completely  that 
he  was  discharged  in  two  clays.  He  had  repeated  returns  of  the  same  affection, 
which  was  as  often  relieved  by  the  same  measures,  until  about  four  months  later, 
when  the  tumor  could  no  longer  be  entirely  reduced,  and  his  condition  became 
serious.  On  operation,  it  was  found  that  the  parts  concerned  were  the  lower  end 
of  the  ileum  and  the  cecum,  and  as  reduction  could  not  be  accomplished,  these  were 
excised,  the  ileum  being  divided  two  or  three  inches  above  the  ileocecal  valve  and 
the  colon  some  inches  beyond  the  cecum.  The  ends  of  the  intestine  Avere  aj^proxi- 
mated  by  Lembert's  sutures;  nothing  is  said  of  drainage.  The  patient  made  a 
good  recovery.  Examination  of  the  excised  specimen  showed  that  the  posterior 
wall  of  the  cecum,  carrying  with  it  the  appendix,  had  been  invaginated  into  the 
ascending  colon ;  and  the  ileocecal  valve  had  been  dragged  upon,  carrj-ing  with 
it  about  one  inch  of  the  ileum. 

In  cases  where  the  diseased  process  has  progressed  so  far  as  to  involve  the 
colon  as  well  as  the  ileum,  it  becomes  necessary  to  employ  the  last  method  on 
our  list :  amputation  of  the  cecum,  with  both  ileum  and 
colon  as  far  as  they  are  involved.  The  following  case,  reported 
by  G.  J.  Westermann,  is  the  only  one  I  have  met  with  in  which  such  extensive 
measures  were  necessary  {Weekblad  van  det  N eederlayidsch  Tijdsckrijt  von  Genes- 
kunde,  No.  24;  see  also  abstract  in  Beitr.  f.  klin.  Chir.,  1903,  vol.  37,  p.  585) : 

17.  A  little  girl,  six  years  old,  had  a  chronic  intussusception,  and  on  opera- 
tion the  greater  part  of  the  ascending  colon  (15  cm.),  the  cecum,  and  a  long  piece 
of  ileum  (20  cm.)  were  removed.  The  vermiform  appendix,  which  was  6  cm.  long, 
and  the  thickness  of  an  index-finger,  was  found  inverted  (urngestulpt)  into  the  cecum. 

In  all  cases  the  amputation  should  be  clone  in  the  healthy  tissues  of  the  bowel, 
above  the  inflamed  thickened  portion.  •  The  resected  and  sutured  bowel  ought 


SYMPTOMATOLOGY  AND  DIAGNOSIS. 


477 


then  to  be  brought  down  to  the  wound,  and  an  iodoform  gauze  drain  inserted. 
This  is  better,  I  think,  than  covering  the  bowel  with  omentum.    If  the  oper- 
ation demands  haste,  one  of  Murphy's  buttons  is  the  best  expedient. 
The  following  cases  complete  my  collection : 

18.  Chaffey  {Lancet,  1888,  vol.  2,  p.  17).  A  boy,  three  years  old,  was  ad- 
mitted to  the  Hospital  for  Sick  Children,  Brighton,  Avith  a  history  of  vomiting, 
and  the  passage  of  mucus  and  blood  from  the  bowels  for  ten  days.  On  examining 
the  abdomen,  an  elongated  sausage-shajoed  tumor  could  be  outlined  in  the  region  of 
the  transverse  colon,  which  was  not  tender  to  the  touch  but  descended  at  each  res- 
piration. The  next  day  the  child  was  semi-collapsed,  and  examination  under  chloro- 
form showed  that  the  tumor  was  less  defined,  but  a  distinct  swelling  could  be  made 
out  in  the  right  hypochondrium.  For  twelve  clays  the  patient  grew  weaker,  the 
tumor  appearing  and  disappearing,  blood  and  mucus  being  occasionally  present  in 
the  stools,  when  he  died  of  exhaustion.  The  autopsy  showed  the  omentum  drawn 
over  to  the  right  side,  and  fixed  to  the  parts  in  the  vicinity  of  the  cecum  by  old 
adhesions ;  the  position  of  the  cecum  A\  as  occupied  by  a  round  tumor,  about  three 
inches  long,  composed  of  the  cecum  invaginated  on  itself  along  the  ileocecal  valve, 
with  bands  of  old  adhesions  holding  the  j^arts  together.  The  distal  end  of  the 
appendix  could  not  be  found,  though  it  was  diligently  sought  for;  the  proximal 
end  had  become  inverted  so  as  to  form  a  little  i^olypoid  projection  about  one  inch 
long  in  the  cavity  of  the  cecum,  close  to  the  ileocecal  valve.  The  apex  of  the 
polypoid  protuberance  presented  a  well-marked  ostium  leading  into  a  tubular 
cavity  about  half  an  inch  long. 

19.  Enderlen  {Miinch.  mcd.  W ochcnschr . ,  July  17,  1900,  p.  1021,  abstract 
Beitr.  f.  klin.  Chir.,  1903,  vol.  37,  p.  587).  A  boy,  two  and  a  half  years  old, 
was  seized  with  severe  colicky  pain  over  the  umbilicus,  accompanied  by  stools 
in  which  blood  and  mucus  were  mixed  with  normal  fecal  mo\^ements.  When 
admitted  to  a  hospital  at  the  end  of  five  months,  he  had  a  sharply  defined  tumor 
lying  transversely  in  the  epigastric  region,  A\-hich  gradually  develoi)ed  in  the  direc- 
tion of  the  transverse  colon,  until  it  finally  lay  across  the  upper  half  of  Poupart's 
ligament  on  the  left  side,  and  at  the  end  of  about  five  weeks  it  could  be  felt  in  the 
rectum.  At  the  tip  of  the  prolapsus  there  was  a  knolj-shajDed  projection,  with  a 
short  narrow  lumen,  from  the  base  of  which  the  lumen  of  the  intestine  cotdd  be 
reached.  The  child  died  about  seven  months  after  the  first  symptoms  made  their 
appearance,  with  all  the  symptoms  of  acute  perforative  peritonitis.  At  the  au- 
topsy, the  beginning  of  the  in\'agination  was  found  near  the  middle  of  the  transverse 
colon,  from  which  it  extended  down  to  the  anal  region,  a  distance  of  about  35  cm. 
Its  outer  coat  had  several  deep  fissures,  through  which  two  short  secondary  invagina- 
tions had  formed.  The  tumor  was  sharply  fiexed  at  its  entrance  into  the  true 
pelvis,  and  at  the  flexion  there  were  two  perforations.  The  starting-point  of  the 
invagination  was  at  the  ileocecal  opening,  and  not,  as  appeared  in  life,  at  the  knob 
formed  by  the  partly  inverted  appendix  (dcr  teihveise  umgestiilptc) ;  the  ileocecal 
invagination  had  traversed  the  whole  colon  in  the  space  of  seven  months. 

20.  W.  H.  Bishop  {Chironian,  1903,  vol.  20,  p.  81).  A  boy,  five  years  old,  was 
admitted  to  the  Flower  Hospital  with  great  pain  in  the  abdomen,  vomiting,  and  a 
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rapid  pulse.  On  inspection,  a  mass  was  observed  protiiiding  from  the  anus,  which 
on  one  side  had  an  elongated  sausage-shaped  excrescence  resembling  an  in- 
verted appendix.  On  palpation  a  tumor  was  found  on  the  left  side  of  the 
abdomen,  over  the  upper  part  of  the  descending  colon.  The  mass  protruding  from 
the  anus  was  replaced,  but  immediately  returned.  An  anesthetic  was  then  given 
and  the  excrescence  amputated  close  to  the  bowel.  The  intussusception  was  then 
again  replaced  and  the  lower  bowel  inflated  with  oxygen  through  a  rectal  tube, 
with  the  child  in  an  inverted  position.  The  mass  then  disappeared  from  the 
rectum.  The  vomiting  and  abdominal  pain  soon  returned  and  the  mass  on  the 
left  side  was  again  prominent.  Laparotomy  was  then  done,  but  it  was  not  possi- 
ble to  deliver  any  portion  of  the  intussusception,  nor  to  drag  out  the  invaginated 
portion  by  traction  on  the  upper  section.  Inflation  of  the  rectmn  was  again  prac- 
tised, and  by  grasping  the  rectum  and  sigmoid  flexure  and  keeping  up  a  kneading 
squeezing  motion  from  below  upward,  the  tumor  was  moved  upward  as  far  as  the 
ileocecal  region,  where  it  disappeared.  It  was  now  seen  that  in  place  of  the  appen- 
dix, there  appeared  its  stump  inverted,  with  the  ligature,  of  course,  within 
the  lumen  of  the  bowel,  and  constricting  all  the  coats  of  the  intestine.  Unin- 
terrupted recovery. 

Hip  Disease. — H.  V.  Gibney,  in  1881,  first  called  attention  to  the  danger 
of  mistaking  chronic  appendicitis  for  hip  disease, 
and  the  article  he  then  published  under  the  title  "  Perityphlitis  in  children,  illus- 
trating points  in  the  differential  diagnosis  of  hip  disease"  {Amer.  Jour.  Med. 
Sci.,  1881,  N.  S.,  vol.  81,  p.  119),  still  remains  the  best  contribution  to  this 
branch  of  the  subject,  although  it  has  been  made  a  matter  of  comment  by 
more  than  one  writer.  It  will  be  a  sufficient  warning  to  the  unwary  to 
state  that  an  error  in  diagnosis  between  these  two  conditions  has  been  com- 
mitted by  surgeons  of  excellent  reputation,  and  therefore  coxitis  must  always 
be  considered  as  a  possibilit}^  in  uncertain  cases. 

In  Gibney's  original  article  he  cites  6  cases  occurring  within  his  personal 
experience. 

One  of  the  six  (the  fourth),  a  boy  six  j^ears  old,  was  carried  into  the  office 
of  the  Massachusetts  General  Hospital,  because  he  was  unable  to  walk,  and  gave 
the  following  history :  He  had  been  in  perfect  health  and  sound  of  limb  until  three 
weeks  before,  when  he  had  a  fall.  During  the  following  night  he  began  to  have 
pain  in  the  right  hip;  the  next  day  he  could  scarcely  walk;  and  four  or  five  days 
later,  when  seen  by  a  surgeon  of  distinction,  he  pronounced  suffering  from 
hip  disease,  a  weight  and  pulley  being  applied  as  appropriate  treatment !  During 
the  next  three  weeks  the  patient  suffered  much  pain  in  the  right  knee  and  groin, 
severe  enough  to  require  anodynes  at  night.  His  rectal  temperature  on  admission 
to  the  hospital  was  101°  F. ;  he  was  much  emaciated ;  his  tongue  was  heavily  coated ; 
and  he  was  unable  to  stand  without  bearing  his  whole  weight  upon  the  left  limb, 
while  keeping  the  left  semiflexed  at  the  hip,  with  the  knee  rotated  inward;  Avalking 
was  entirely  out  of  the  question.  Sitting  on  the  side  of  the  bed,  he  voluntarily 
crossed  the  right  leg  over  the  left  knee;  lying  prone,  nothing  abnomial  was  seen. 
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except  a  deviation  of  the  lumbar  spine  to  the  left;  lying  on  the  back,  he  volun- 
tarily flexed  the  thigh  on  the  pelvis  completely.  He  could  both  abduct  and  ad- 
duct  the  Hmb,  but  he  could  not  extend  it  beyond  90  degrees  without  pain,  and,  if 
passive  extension  was  tried,  he  resisted  and  cried.  Rotation  could  be  easily  made 
if  carefully  executed;  pressure  over  the  trochanter  in  the  line  of  the  neck  as  well 
as  concussion  gave  no  pain.  There  was  no  infiltration  about  the  trochanter,  nor  ^* 
below  Poupart's  hgament.  The  abdominal  walls  were  a  little  retracted,  and  tViere 
was  no  tenderness  nor  infiltration  in  either  ileocostal  space  nor  in  the  left  fossa,  but 
in  the  right,  tumefaction  could  be  distinctly  felt  within  a  triangular  area,  bounded 
above  by  a  line  extending  from  top  of  the  crest  of  the  ilium  to  the  median  line,  just, 
below  the  navel.  There  was  dulness  and  excessive  tenderness,  but  no  well-defined 
tumor.  A  diagnosis  of  perityphlitis  was  made,  and  the  case  treated  by  rest  in 
bed,  laxatives,  vesication,  and  poultices  or  hot  fomentations.  Under  these  measures 
the  symptoms  gradually  subsided,  and  in  less  than  four  ■\\-eeks  after  the  child  entered 
the  hospital,  he  was  completely  cured.  The  functions  of  the  hip  were  perfect,  and 
when  seen  again,  three  months  later,  he  was  as  well  as  ever. 

Gibney's  remaining  cases,  while  not  so  striking  as  this  one,  demonstrate 
plainly  that  such  an  error  in  diagnosis  is  easily  made  during  childhood.  Another 
case  of  the  same  kind  is  given  by  H.  Mynter  {Appendicitis,  1897) : 

A  . girl,  thirteen  j^ears  old,  was  taken  ill  with  severe  pain  in  the  ileocecal  region. 
A  physician  made  a  diagnosis  of  appendicitis,  and  the  patient  recovered  rapidly 
under  medical  treatment.  For  six  months  she  continued  well,  but  then  com- 
plained of  severe  pain  in  her  right  hij)  and  became  c{uite  lame.  She  saw  a 
physician,  who  told  her  she  had  hip-joint  disease,  on  account  of  which  she  entered 
a  hospital  for  treatment.  Upon  examination,  a  hard,  swollen  appendix  Avas  felt, 
extending  from  McBurney's  point  in  an  upward  direction.  It  was  intensely  tender 
on  pressure,  producing  pain  in  the  right  hip,  although  both  hip-joints  were  nor- 
mal. On  operation,  the  appendix  was  found  to  be  six  inches  long,  h'ing  flat  on 
the  outside  of  the  cecum,  and  completely  l:)ound  down  by  old  adhesions.  It  ^^-as 
stiffened  and  thickened;  the  mucous  membrane  was  enormously  thickened  and 
softened,  with  here  and  there  intense  local  congestion,  amounting  at  one  spot  to 
necrosis.    The  appendix  was  removed,  and  the  patient  made  a  good  recovery. 

Such  an  error  in  diagnosis  as  these  cases  illustrate,  will  be  avoided  by  the 
phj'sician  who  sits  down  carefully  at  the  bedside  and  spends  a  little  time  in 
palpating  and  compressing  the  hips,  in  palpating  the  lower  abdomen,  and  in 
slightly  rotating  and  extending  the  leg,  the  attention  of  the  child  being  at  the 
same  time  diverted.  In  any  case  of  lingering  doubt,  an  examination  should  be 
made  under  an  anesthetic,  and  the  patient  watched  from  day  to  day. 

Hernia. — Of  56  cases  of  hernia  of  the  appendix  analyzed  by  Rivet,  13,  or  23 
per  cent.,  occurred  under  the  age  of  thirteen.  It  is  naturally  more  frequent  in 
males  than  in  females,  occurring  in  the  proportion  of  nearly  70  per  cent,  in  the 
former  to  30  in  the  latter,  including  all  ages,  while  the  inguinal  form  is  much  the 
commonest  (J.  H.  Jopson,  Proc.  Path.  Soc.  Phila.,  1900).    These  hernias  may 
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be  divided  into  two  classes :  congenital  and  acquired,  congenital  hernia  being 
understood  as  a  congenital  predisposition  which  manifests  itself,  if  not  at  birth, 
at  least  soon  afterward.  It  would,  perhaps,  be  more  literally  correct  to  use  the 
term  "infantile"  to  designate  a  hernia  occurring  in  the  earliest  years  of  life, 
and  "acquired"  for  the  forms  developing  later. 

G.  A.  PiERSOL,  in  a  clear,  thoughtful  article  on  "Early  injantile  hernia 
of  the  vermiform  appendix"  {Univ.  Penn.  Med.  Bull.,  Oct.,  1901),  says: 

"The  favorable  conditions  offered  by  the  A'aginal  process  before  birth  for 
the  engagement  of  the  neighboring  parts  of  the  intestine  are  universally  recog- 
nized. That  such  involvement  does  not  more  frequenth*  occm*  is  probably  due, 
as  stated  by  Schmidt,  to  the  preponderance  of  head  presentations,  the  absence 
of  respiratory  movements,  the  inactivity  of  the  abdominal  muscles,  and  the 
meagre  peristalsis  of  the  fetal  intestines.  Additional  evidence  of  the  influence 
of  gravit}^  is  shown  by  the  fact  that  although  1-1  per  cent,  of  all  inguinal 
hernias  occur  during  the  first  year,  they  usually  do  not  appear  until  after  the 
third  month,  or  not  until  the  infant  is  carried  in  an  upright  position." 

The  causes  of  the  descent  of  the  vermiform  appendix  into  the  hernial  sac 
(inguinal  canal)  are:  (1)  an  anatomical  attachment  connecting  the  appendix 
closely  with  the  cord  called  the  plica  vasctdaris,  analogous  to  Clado's  ligament 
in  the  female,  extending  from  the  cecum  and  appendix  to  the  infundibular  pelvic 
ligament  and  the  ovary;  or  (2)  to  adhesions  of  the  appendix  to  the  migratory 
peritoneum  adjacent  to  the  cord;  or  (3)  to  an  open  inguinal  ring  with  a  preter- 
naturally  long  appendix;  or,  (4),  what  amounts  to  the  same  thing,  a  cecum 
with  a  long  mesentery. 

In  a  case  described  by  Piersol,  of  a  negro  infant  about  three  months  old, 
the  cecum,  which  was  of  the  typical  infantile  form,  occupied  a  position  con- 
siderably lower  than  usual  in  the  right  iliac  fossa.  The  entire  length  of  the 
appendix  lay  in  a  hernial  sac,' extending  a  little  more  than  half-way  to  the  bot- 
tom of  the  scrotum.  The  appendix  was  84  mm.  in  length,  or  nearly  two  and 
a  half  times  longer  than  the  average  length  at  birth,  which,  as  determined  by 
RiBBERT,  is  34.1  mm.  There  was  a  circumscribed  attachment  of  this  appendix 
to  the  wall  of  the  sac,  as  well  as  a  marked  thickening  of  the  latter,  from  which 
Piersol  concluded  that  the  adhesion  of  the  appendix  was  the  result  of  an  early 
inflammatory  process,  and  not  of  persistent  fetal  attachment. 

The  diagnosis  of  a  hernia  of  the  appendix  is  possible  when  the  worm- 
like organ  can  be  palpated  within  the  sac,  especially  when,  after  palpation, 
upon  inversion  of  the  child,  it  slips  out  of  the  sac.  It  is  more  easily  felt  when 
inflamed,  thickened,  and  rigid.  A  diagnosis  Avill  be  made  more  frequenth' 
if  the  displacement  is  always  suspected  and  felt  for. 

The  sequelae  of  such  a  misplacement  may  be  those  of  an  appendix  normally 
placed,  with  the  added  liability  to  inflammation  from  trauma,  kinking,  ad- 
hesions, the  accumulation  of  foreign  material,  or  strangulation  at  the  neck  of 
the  sac.    An  appendix  in  a  hernial  sac  may  become  irreducible  in  consequence 
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of  inflammation  and  adhesions  contracted  with  the  surrounding  part ;  or  sup- 
puration may  be  set  up  in  the  neighborhood,  forming  an  abscess,  opening  ex- 
ternally and  creating  a  fecal  fistula;  or,  finall^y,  general  peritonitis  may  result. 

The  operation  for  this  condition  may  be  relativeh^  simple,  and  it  can  be 
performed  on  the  surface  of  the  body,  much  like  an  appendicitis  operation, 
so  long  as  it  is  done  early,  and  the  disease  remains  limited  to  the  extra- 
peritoneal pouch.  Neglected  cases,  however,  may  be  associated  with  a  general 
peritoneal  infection  with  all  its  attendant  risks. 

Ovarian  Disease. — Several  instances  have  been  reported  of  a  mistake  in 
diagnosis  between  appendicitis  and  ovarian  disease  in  the  child.  Porter,  in 
1892,  reported  the  case  of  a  little  girl  eleven  years  old,  in  which  the  mistake 
arose  from  the  twisting  of  the  pedicle  belonging  to  a  small  ovarian  cyst.  The 
little  patient  had  had  three  previous  attacks  of  pain  in  the  region  of  the  right 
iliac  fossa,  all  of  which  had  come  on  rather  suddenly  and  disappeared  as  quickly ; 
one  after  a  warm  rectal  enema,  the  others  spontaneoush'.  She  had  never  men- 
struated, nor  did  she  seem  to  be  near  puberty.  When  seen,  forty-eight  hours 
after  the  beginning  of  the  attack,  there  was  a  slight  elevation  of  temperature 
with  pain  and  exquisite  tenderness  in  the  right  iliac  fossa,  and  a  sensitive  tumor 
just  above  Poupart's  ligament.  The  tenderness  and  tumor  seemed  to  be  rather 
too  far  down  for  the  appendix,  and  the  diagnosis  of  appendicitis  was  made 
with  some  hesitation,  disease  of  the  uterine  adnexa  being  considered  and  ex- 
cluded. At  the  operation  a  vertical  incision  through  the  right  rectus  revealed 
a  right  ovarian  cyst  the  size  of  a  small  egg,  its  pedicle  being  slightly  twisted 
by  three  complete  turns,  and  showing  beginning  gangrene.  A  similar  case  of 
twisting  of  the  pedicle  is  mentioned  by  Fitz,  and  von  Faber  has  reported  a 
case  of  "  Steatoma  of  the  ovary''  with  perforation  of  the  appendix,  in  a  child 
three  and  a  half  years  old.  Here  the  symptoms  were  colicky  pain  in  the  ab- 
domen with  marked  enlargement,  and  a  worm-like  swelling  in  the  right  iliac 
fossa.  The  abdominal  enlargement  increased  until  the  child  could  not  stand, 
and  was  accompanied  by  edema  of  the  right  foot.  Death  took  place  at  the 
end  of  six  months  from  the  beginning  of  the  illness,  and  at  the  autopsy  the 
right  ovary  was  found  converted  into  a  "steatoma,  weighing  sixteen  and  a 
half  pounds,  more  than  half  of  the  body-weight.  In  the  middle  of  the  tumor 
was  a  ca"\dty  containing  serum,  and  a  bluish  substance,  in  size  and  appearance 
resembling  a  pregnant  uterus.  In  the  vermiform  appendix  was  a  pinworm, 
which  had  bored  through  the  tip  of  the  appendix  to  the  tumor."  (Med.  Cor.- 
Bl.  d.  ivurttemh.  arztl.  Verhandlstidtg.,  1885,  Bd.  25,  p.  221.) 

Actinomycosis. — Karewski  (Dtsch.  med.  Wochen.,  1897,  Bd.  33,  p.  321) 
records  the  following  case: 

A  child  had  an  appendicitis  with  considerable  exudate,  but  slight  general  dis- 
turbance.   On  recovery  he  was  sent  to  the  country,  when  he  began  to  show  much 
peculiarity  of  gait,  in  the  form  of  persistent  flexion  at  the  hip-joint,  which  was 
attributed  to  weakness.    Soon  after  his  return  to  the  city  he  became  ill  again,  with 
31 
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more  general  symptoms  of  an  indefinite  description,  and  nothing  characteristic  of 
appendicitis.  At  last  a  sweUing  developed  in  the  right  inguinal  region,  eventually 
occupying  the  right  lower  abdomen,  where  there  was  a  board-like  infiltration, 
arising  from  an  abscess  which  had  broken  on  the  outer  side  of  the  thigh,  after  passing 
the  fossa  vasorum,  and  under  Poupart's  ligament.  There  was  no  fever  and  no  pain ; 
some  resistance  could  be  felt  through  the  rectum.  When  an  incision  was  made, 
the  golden-yellow  granulations  characteristic  of  actinomycosis  were  found.  The 
abscess  was  traced  as  far  back  as  the  brim  of  the  pelvis,  and  behind  the  peritoneum; 
Poupart's  ligament  was  divided,  after  which  the  incision  was  carried  over  to  the 
bladder  and  the  region  of  the  appendix  exposed.  The  author  says  that  it  was  clear 
there  was  an  affection  of  the  appendix,  because,  after  a  few  days,  and  with  the 
diminution  of  the  swelling,  a  tit-like  process  of  the  intestine  ^^  as  visible  in  the  wound, 
from  which  fecal  matter  escaped.  After  some  deceptive  improvement,  an  exten- 
sion of  the  process  between  the  liver  and  the  bladder  was  discovered.  The  case 
had  not  terminated  when  reported. 

TREATMENT. 

The  treatment  of  an  attack  of  appendicitis  in  a  child  should  begin  when 
the  disease  is  in  its  earliest  stages,  or  even  when  it  is  merely  suspected.  If  the 
child  has  an  attack  of  acute  gastro-intestinal  disturbance  with  vomiting  and 
some  pain  in  the  right  iliac  fossa ;  or  if  there  is  a  mild  incipient  attack  of  catar- 
rhal appendicitis,  it  must  be  kept  quiet  in  bed,  on  restricted  liquid  diet,  with 
enough  opium  to  set  the  bowels  at  rest,  and  with  an  ice-bag  applied  over  the 
appendix.  It  is  of  the  utmost  importance  in  these  prodromal  stages  to  avoid 
such  active  treatment  as  purgation  and  enemata,  which  are  calculated  to  do 
so  much  harm  in  an  appendicitis. 

A  patient  detained  in  bed,  while  the  diagnosis  is  uncertain,  should  be  closely 
watched  by  physician  and  nurse,  and  careful  note  of  the  symptoms  kept  from 
hour  to  hour.  If  the  physician  judges  that  an  operation  may  be  needed,  he 
should  have  all  his  plans  made  in  advance  to  act  with  the  utmost  promptitude 
when  the  decision  is  reached. 

Every  case  of  frank  appendicitis  i n  a  child  should 
be  operated  upon,  if  seen  in  the  earl}'  stages  of 
the  disease.  If  seen  at  a  later  date,  that  is  to  say,  from  the  third  or 
fourth  day  on,  it  is  best  not  to  operate,  if  there  are  decided  signs  of  improve- 
ment, as  shown  by  lessened  temperature,  slower  pulse,  and  such  amelioration 
in  the  general  condition  as  is  evident  to  a  practised  eye,  but,  above  all,  by  a 
regression  in  the  local  symptoms,  particularly  in  the  absorption  of  the  exudate. 

So  many  cases  of  appendicitis  in  children  end  in  a  general  peritonitis,  and 
so  many  (Selter  estimates  about  one-half)  end  in  the  formation  of  an  ab- 
scess, that  it  should  be  a  rule  to  give  prompt  surgical  relief  as  soon  as  a  clear 
diagnosis  is  made.  So  eminent  a  pediatrist  as  Roach  {Pediatrics,  1896,  p.  888) 
has  declared  that  "inflammation  of  the  appendix  ceci  is  essentially  a  surgical 
disease,  and  is  one  which  under  all  circmnstances  should  be  placed  immediately 
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in  the  hands  of  those  who  are  skilled  in  abdominal  surgery.  From  my  obser- 
vation of  this  disease  I  am  so  strongly  impressed  with  this  fact  that  I  consider 
an  extended  description  of  it  in  medical  lectm'es,  and  by  physicians,  out  of 
place." 

Selter,  however,  recommends  that  in  every  case,  even  with  severe  symp- 
toms, a  course  of  expectant  treatment  should  be  tried  for  one  or  two  da3'S,  and 
then,  if  there  is  no  improvement;  if  the  swelling,  which  is  being  watched  by 
rectal  examinations,  is  found  increasing  in  size;  and  if  the  peritoneal  pockets 
are  filling  out,  he  declares  there  is  no  time  to  lose.  I  feel  sure,  however,  that 
this  is  too  great  conservatism,  and  will  often  prove  fatal  in  a  long  series  of 
cases.  If  the  diagnosis  is  clear,  and  if  a  good  surgeon  can  be  had,  it  is  better 
to  operate  a  few  times  too  often  than  to  regret  having  occasionally  post- 
poned doing  so.  The  rule  may,  therefore,  be  laid  down,  that  operation 
should  always  be  performed :  when  the  symptoms  are  progressi^'e ;  when  there 
is  increase  in  fever,  in  pulse-rate,  and  in  the  exudate;  when  vomiting  persists; 
and  when  tympanj^  is  present.  If  operation  has  been  postponed  on  account 
of  general  improvement,  and  the  exudate,  which  is  being  closely  watched  by 
careful  palpation  above  as  well  as  through  the  rectum,  does  not  diminish  after 
five  or  six  days,  it  is  better  to  operate  than  to  risk  septic  infection  from  a 
concealed  focus  of  suppuration. 

If  a  child  has  had  a  number  of  attacks,  the  interval  operation  is  to  be  pre- 
ferred, on  account  of  its  safety;  skilled  operators  estimating  the  risk  of  opera- 
tion at  this  date  as  0  per  cent. 

When  a  child  has  surviv^ed  an  attack  of  appendicitis,  and  a  mass  or  a  cord 
remains  in  the  iliac  fossa,  there  is  less  danger  in  operating  and  removing  the 
appendix  than  in  risking  a  sudden  general  peritonitis  from  the  rupture  of  a 
small  abscess  left  behind  in  this  way. 

When  an  abscess  has  formed,  the  incision  should  be  made  over  the  most 
prominent  part,  at  any  point  between  the  median  line  and  the  anterior  supe- 
rior spine.  The  incision  should  always  be  a  large  one,  and  an  extensive  trans- 
verse incision,  such  as  Karewski  has  made  use  of  in  some  instances,  may  some- 
times be  required.  Two  incisions,  one  on  the  right  and  one  on  the  left  side, 
are  necessary  more  often  in  children  than  in  adults;  several  instances  have 
occurred  in  children  where  death  was  due  to  an  abscess  on  the  left  side  which 
had  been  overlooked.  An  incision  on  the  left  side  alone  should  never  be  con- 
sidered sufficient.  As  a  rule,  it  is  best  to  do  as  little  as  possible  beyond 
thoroughly  opening  and  evacuating  the  abscess  and  removing  the  pus.  If 
the  abdominal  cavity  is  opened  by  accident,  the  utmost  care  must  be  taken  to 
prevent  the  entry  of  pus,  and  the  opening  should  at  once  be  plugged  with 
gauze.  Broca  has  in  many  cases  successfully  adopted  the  plan  of  opening  the 
abscess  and  clearing  up  the  suppuration,  and  then  at  a  later  date  perfornung  a 
secondary  operation  to  remove  the  appendix.  It  is  best  to  avoid  extensive 
resection  above  the  omentum  in  large  abscess  cases.    Karewski  has  often 
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brought  out  the  necrotic  or  deeply  infected  omentum,  and  left  it  lying  on  the 
surface,  where,  if  it  is  properly  protected  and  rendered  harmless,  it  may  slough 
off  and  granulate,  or  it  can  be  drawn  back  again  into  the  abdominal  cavity. 

In  every  operation  it  is  well  to  stimulate  the  patient  throughout  with  small 
doses  of  brandy  in  warm  enemata,  or  small  doses  of  strychnine,  from  to  ^h) 
of  a  grain  hypodermically,  given  two  or  three  times,  and,  above  all,  to  keep 
up  the  vitahty  by  avoiding  exposure  of  the  surface  of  the  body,  by  operating 
in  a  warm  room,  and  by  keeping  the  little  patient  warm  on  a  blanket  with  hot- 
water  bags  beneath.  The  preparations  for  the  operation  should  be  so  carefully 
made  that  the  moment  the  child  is  ready,  the  operator  will  be  able  to  begin 
and  advance  to  a  conclusion  without  delays.  The  delicate  tissues  of  the  ab- 
domen must  be  handled  with  extreme  care,  and  adhesions  clearl\'  distinguished 
from  bowel  before  cutting. 

If  the  child  is  very  restless  after  the  operation,  and  cannot  be  readily  re- 
strained by  the  nurse,  a  Bradford  frame  affords  an  excellent  means  of  restrain- 
ing it  in  a  relatively  immobile  posture  for  the  first  few  days,  while  the  infected 
area  is  being  walled  off  from  the  peritoneal  cavity  at  large. 

Even  desperate  cases  of  general  peritonitis  should  be  given  a  chance.  There 
is  absolutely  no  hope,  under  such  circumstances,  Avithout  an  operation,  and 
there  is  always  a  possibility  of  recovery  Avith  one.  Karewski  relates  a  case 
in  which  he  positively  refused  to  operate,  because  the  child,  which  was  brought 
to  him  with  a  profuse  peritonitis,  was  moribund  and  pulseless,  but  the  mother 
begged  so  piteously  for  some  action  that  he  opened  the  abdomen  in  the  median 
line,  cleansing  it  as  well  as  he  could,  and  tamponing  the  wound  without  sew- 
ing. The  child  recovered.  Other  cases  of  recoveiy  mider  the  most  desperate 
and  apparently  hopeless  conditions  are  reported.  Extensive  incision  mider  a 
cocaine  solution  is  a  method  which  might  be  favorably  employed  in  cases  such 
as  these. 


CHAPTER  XXI. 


TYPHLITIS. 

There  is,  perhaps,  no  subject  in  the  whole  realm  of  medicine  in  regard  to 
which  the  views  of  the  profession  have  midergone  such  a  complete  revolution 
as  that  of  inflammatory  affections  of  the  right  iliac  fossa.  The  medical  his- 
torian traces  the  evolution  of  knowledge  concerning  them  from  decade  to  de- 
cade, through  the  past  century,  with  ever-increasing  interest,  and  notes  with 
surprise  how  often  keen  and  well-trained  observers,  in  possession  of  facts  which 
should  have  afforded  a  right  understanding  of  the  nature  of  these  affections, 
have  yet  failed  to  draw  the  simple  conclusion  so  abundantly  warranted  by  the 
premises.  The  records  of  the  subject  closely  resemble  the  mortifying  history 
of  the  search  for  the  cause  of  malaria,  in  which  a  few  facts  patent  to  everybody 
contained  the  solution  of  the  problem.  Where,  to-day,  are  the  affections  known 
as  t  5''  p  h  1  i  t  i  s ,  c  e  c  i  t  i  s ,  stercoral  typhlitis,  t  u  p  h  1  o  -  e  n  - 
t  e  r  i  t  i  s ,  and  their  ilk?  All  these  names,  so  well  known  of  old,  have  vanished, 
and  in  their  stead  appendicitis  appears. 

The  typhlon,  or  cecum,  was  the  organ  persistently  accused  in  all  right  iliac 
inflammatory  diseases  for  oxer  half  a  centur}^,  whence  the  still  too  frequent  mis- 
nomer "perityphlitis."  The  first  step  toward  a  clear  understanding 
of  the  truth  was  the  establishment  of  two  sets  of  diseases  in  clinical  nosology; 
one  being  the  acute  and  perforative  forms  of  inflammation,  which  were  attrib- 
uted to  the  appendix,  the  other  the  slow-forming,  indolent  swellings,  laid  to 
the  account  of  the  cecum.  Aggressive  surgery  next  made  it  plain  that  the 
appendix  was  the  cause  of  the  latter  affections  as  well  as  of  the  former,  and, 
finally,  to-day,  the  question  is  seriously  raised  whether  the  cecum  is  ever  the 
seat  of  prin:iary  inflammatory  lesions,  aside  from  those  occasioned  by  such 
specific  infection  as  tuberculosis,  cancer,  typhoid  fever,  and  lues. 

By  typhlitis  is  understood  a  localized  inflammatory  affection  of  the 
cecum,  beginning  in  the  mucosa  and  going  on,  it  may  be,  to  ulceration  and 
perforation.  A  typhlitis  secondary  to  an  appendicitis  is  not  rare,  and  it  may 
also  exist  as  a  part  of  a  dysenteric  inflammation  of  the  colic  tract.  Primary 
typhlitis,  however,  is  among  the  rarest  of  d  i  s  e  a  s  e  s ,  al- 
though as  has  been  pointed  out,  an  inflammation  of  the  appendix,  resulting 
in  perforating  ulcer  of  the  cecum  through  continuity  of  tissue,  may  be  wrongly 
interpreted  as  primary  disease  of  the  cecum.    (Chap.  XII,  p.  277.)    The  long 
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cherished  opinion  that  the  cecum  was  liable  to  an  inflammatory  affection  pecu- 
liar to  itself  and  possessing  certain  characteristic  signs  must  be  definitely  aban- 
doned. Never  again  will  the  cecum  be  reinstated  in  its  former  nosological  impor- 
tance. Affections  of  the  cecum,  as  Nothnagel  says,  are  identical  with  those 
of  other  portions  of  the  intestinal  tract,  and  if  in  some  instances  an  inflamma- 
tion, an  ulcer,  and  a  perforation  are  found  in  it,  it  is  not  because  there  exists 
a  special  predilection  for  this  locality ;  their  occurrence  there  is  merety  acci- 
dental, and  the  peculiarities  of  the  case  are  those  imposed  hj  the  anatomic 
relations  of  the  bowel.  Strujipell  (Lehrb.,  1899)  declared  that  "typhlitis 
had  never  been  demonstrated  anatomically." 

In  the  hope  of  setting  this  old  but  important  question  at  rest,  I  will  adduce 
such  facts  as  have  come  to  my  notice  in  the  literature  of  the  subject. 

In  the  first  place,  there  are  three  possible  conditions  to  be  borne  in  mind 
in  investigating  the  relations  of  inflammatory  diseases  of  the  cecum  to  those 
of  the  appendix: 

1.  An  ulceration  of  the  appendix  ma}^  involve  the 
cecum  either  by  continuity  or  by  contiguity. 

2.  An  ulcer  in  the  appendix  may  exist  at  the  same 
time  as  an  ulcer  in  the  cecum,  one  being  entirely  sepa- 
rate from  the  other. 

3.  Inflammation  or  ulceration  may  exist  in  the 
cecum  alone. 

An  inflammation  of  the  cecum  associated  with  a  sloughing  appendix  and 
advancing  to  ulceration  and  gangrene,  is  by  no  means  uncommon  in  neglected 
cases  of  appendicitis,  or  in  the  fulminating  form;  so  common,  indeed,  is  this 
direct  extension  of  the  disease  from  the  base  of  the  appendix  by  con- 
tinuity that  it  is  not  worth  while  to  collect  cases  to  prove  what  forms  a 
part  of  the  experience  of  every  active  operator.  This  group  of  cases,  however, 
is  well  worth  a  separate,  careful  anatomico-pathologic  study. 

The  involvement  of  the  cecum,  b}^  extension  of  the  sloughing  process  from 
some  point  in  the  appendix  beyond  its  base  to  the  contiguous  cecum, 
is  only  found  in  cases  where  the  appendix  is  anatomically  disposed  close  to  the 
side  of,  or  behind  the  cecum,  being  often  plastered  down  to  it  by  old  inflamma- 
tion. Instances  of  this  condition  are  not  rare,  and  I  cite  one  given  by  Miss 
Gordon  ("  L'Appendicite  chez  Venfant,"  These  de  Paris,  1893). 

A  boy,  eight  ^^ears  old,  had  characteristic  symptoms  of  appendicitis,  and,  on 
operation,  a  localized  abscess  was  opened,  letting  out  fetid  sero-pus.  He  died  with 
a  creptitant  edema  of  the  right  thoracic  wall,  extending  up  to  the  shoulder-blade. 
At  the  autopsy  there  was  no  peritonitis,  but  a  perforation  of  the  cecum  as  large 
as  a  one  franc  piece  was  found  on  its  posterior  external  surface,  in  contact  •s^'ith 
gangrenous  tissues  at  the  extremity  of  the  appendix,  whose  remaining  portion 
adhered  to  the  cecum.  The  abdominal  muscles  were  infiltrated  with  pus  and  gas 
bubbles. 
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Another  interesting  case  of  this  kind,  reported  by  Fenger,  is  given  else- 
where.   (See  Chap.  XXV,  p.  590.) 

The  practical  importance  of  recognizing  this  group  of  cases  in  which  infec- 
tion proceeds  by  c  o  n  t  i  g  u  i  t lies  in  the  fact  that  it  may  be  possible  for 
the  surgeon  to  prevent  such  an  occurrence  as  a  post-operative  perforation  of 
the  cecum  by  using  extreme  care  in  detaching  an  adherent  appendix  from  the 
colon,  as  well  as  by  suturing  carefully  the  torn  muscular  coat  of  the  cecum. 
In  many  instances  it  is  better  to  strip  the  mucosa  out  of  the  external  muscu- 
lar coats  of  the  appendix  rather  than  to  attempt  to  detach  the  entire  organ. 
(See  Chap.  XXV,  p.  576.) 

Ulcer  of  the  appendix  coincident  with  ulcer  of  the 
c  e  c  u  m  is  a  rare  occurrence,  in  which  the  colic  affection  is  probably  secondary 
to  that  of  the  appendix,  except  when  it  is  due  to  typhoid  fever.  Miss  Gordon 
(loc.  cit.)  cites  a  case  in  which  there  was  an  ulcerative  affection  in  the  appendix, 
complicated  by  an  ulcer  in  the  cecum,  the  two  being  anatomicallj'^  separated. 

A  child,  eight  years  old,  was  taken  ill  with  all  the  classical  symptoms  of  ap- 
pendicitis, and  a  hard  mass  on  the  right  side  could  be  felt  through  the  rectum. 
After  four  days'  delay  the  peritoneal  cavity  was  opened,  and  found  healthy,  but 
on  pulling  away  the  attached  omentum,  pus  escajoed  from  a  perforation  in  the  mesen- 
tery at  the  ileocecal  angle.  The  appendix,  which  was  8  cm.  in  length,  was  found 
divided  3  cm.  from  its  base,  while  posterior  to,  and  to  the  outside  of  it,  near  its 
insertion,  there  was  a  perforation  of  the  cecum.  In  spite  of  drainage,  the  little 
patient  died  in  two  days  of  general  peritonitis. 

The  third  of  the  possible  contingencies,  namely,  the  possibility  of  i  n  f  1  a  m- 
mation  or  ulceration  of  the  cecum  in  the  absence  of 
any  disease  of  the  appendix,  constitutes  the  real  crux  of  the  ques- 
tion. Were  we  to  draw-  our  statistics  in  regard  to  it  from  the  older  records,  the 
condition  would  not  appear  so  infrequent ;  ulceration  of  the  head  of  the  cecum 
with  perforation  was  then  often  noted,  but  in  these  statements  the  appendix  is 
either  not  mentioned  at  all,  or  it  is  significantly  stated  that  it  \vas  involved  in 
the  sphacelation ;  our  present  knowledge  enables  us  to  read  plainly  between  the 
lines,  that  in  every  one  of  these  instances  there  must  have  been  a  gangrenous 
process  originating  in  the  appendix  and  extending  by  continuity  into  the  adja- 
cent cecal  wall.  Matterstock  (Hcmdb.  d.  Kinderkr.,  1880,  Bd.  4,  Abth.  2,  p. 
903)  says  that  out  of  49  cases  of  "perityphlitis,"  one  or  more  perforations  of 
the  appendix  were  found  in  37,  and  in  this  number  he  cites  4  cases  taken  from 
literature  dating  from  1853  to  1880,  in  which  it  is  stated  that  the  cecum  was 
perforated,  but  in  none  of  them  is  the  condition  of  the  appendix  mentioned. 
No  case  can  be  accepted  as  one  of  primary  disease  of 
the  cecum  in  which  it  is  not  also  definitely  stated 
that  the  appendix  was  examined  and  fou nd  healthy. 

Renvers,  of  the  Moabit  Hospital  (quoted  by  Sonnenburg),  says  that,  leaving 
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out  of  consideration  the  more  frequent  carcinomatous  and  actinomycotic  tumors, 
as  well  as  tubercular  and  typhoid  ulcers,  ulceration  may  occur  on  the  posterior 
wall  of  the  cecum  in  association  with  fecal  accumulations.  Twice  he  has  himself 
seen  pressure  necrosis  of  this  kind;  once,  due  to  a  coprolith  the  size  of  a  pigeon's 
egg,  held  fast  in  a  cecal  pocket,  and  once,  caused  by  a  fecal  concretion,  which 
formed  in  the  cecum  about  a  gall-stone  the  size  of  a  walnut.  It  may,  perhaps, 
be  asserted  without  fear  of  contradiction  that  ulceration  of  the  cecum  never 
occurs  simply  as  the  result  of  fecal  stasis  in  the  cecum. 

Out  of  600  operations  (autopsies  in  vivo)  on  patients  with  symptoms  of  "typh- 
litis," SoNNENBURG  found  but  a  single  instance  in  which  the  disease  was  pri- 
mary in  the  cecum,  and  that  was  an  inflammatory  affection  of  the  mucosa  (Peri- 
typhlitis, Leipzig,  1800,  p.  10). 

An  instance  of  simple,  localized,  primary  typhlitis  is  given  in  Jordan's  case 
(Archiv  f.  klin.  Chir.,  Bd.  1,  p.  534),  in  which  there  was  an  exact  microscopic 
examination  of  the  cecal  wall  during  or  soon  after  the  attack,  in  addition  to 
the  necessary  definite  statement  as  to  the  normal  condition  of  the  appendix. 

A  girl,  ten  years  old,  was  taken  ill  with  typhlitis  (Blinddarmentzundung) ,  "ndtli 
fever  and  pain;  in  a  short  time  a  growing  exudate,  a  hand's  breadth  in  size,  and 
painful  on  pressure,  appeared  in  the  cecal  wall.  The  exudate  could  also  be  felt 
through  the  rectum.  The  abdomen  was  not  distended  or  sensitive,  the  inflam- 
mation was  localized,  and  there  were  no  symptoms  of  any  serious  general  prostra- 
tion. Although  there  was  some  diminution  in  the  induration,  and  the  general 
condition  was  good,  obstipation  continued,  and  there  were  pains  in  the  cecal  region 
when  the  bowels  moved.  The  diagnosis  was  made  of  an  acute  appendicitis  m  the 
stage  of  diminution,  with  perhaps  an  appendix  containing  pus  and  imbedded  in 
lymph,  and  six  weeks  after  the  onset  an  operation  was  performed.  An  incision 
was  made  above  Poupart's  ligament,  and  the  cecum  discovered  in  the  midst  of  in- 
flammatory adhesions  of  the  small  intestines.  After  separating  the  adhesions, 
the  vermiform  appendix  was  found  free,  with  smooth  in- 
tact surface.  It  was  removed  and  proved  normal,  except  for  a  fecal  con- 
cretion the  size  of  a  pea.  After  freeing  the  cecum,  a  brawny  area  of  infiltration 
corresponding  to  the  intestinal  adhesions  on  the  anterior  wall,  and  the  size  of  a 
two-mark  (fifty-cent)  piece,  0.5  cm.  thick,  was  found  and  excised.  The  healthy 
edges  of  the  wound  were  then  united  with  silk  sutures.  The  resected  area  lay 
below  the  level  of  the  ileum,  and  about  0.5  cm.  to  the  outside  of  the  base  of  the 
resected  appendix.  The  abdomen  was  closed  with  drainage,  and  a  rapid  reco^^ery 
ensued.  The  piece  of  cecal  wall  removed  was  3  by  2  cm.  in  size,  and  on  its  mucous 
surface  there  was  a  superficial  ulcer  2.5  cm.  in  length  and  0.5  cm.  in  maximum 
breadth;  the  surrounding  mucosa  was  swollen.  Microscopic  examination  showed 
no  evidences  of  tuberculosis,  but  an  extensive  small-celled  infiltration,  most  marked 
in  the  mucosa  and  submucosa.  In  the  infiltration  zone,  staphylococci 
were  seen.  The  case,  therefore,  presented  a  simple,  primary,  acute  typhlitis  with- 
out perforation,  which  in  its  clinical  course  as  well  as  in  its  anatomic  details  corre- 
sponds to  the  classical  picture  of  a  stercoral  typhhtis. 


PRIMARY  ULCERATION  OF  CECUM.  489 

Other  cases  are  as  follows: 

1.  L.  S.  McMuRTRY  {Jour.  Amer.  Med.  Assoc.,  1888,  vol.  2,  p.  9).  A  young 
man  had  suffered  from  colic  for  several  months,  and  in  the  last  attack  he  had  in- 
tense pain  in  the  right  iliac  fossa  and  in  the  head  of  the  penis.  His  general  con- 
dition improved  under  sedative  treatment,  but  at  the  end  of  a  week  there  was  in- 
creased soreness  over  the  iliac  region,  and  five  days  later  a  slight  induration  could  be 
detected  there,  with  dulness  on  percussion.  This  induration  increased  until  it  formed 
an  oblong  sausage-shaped  tumor.  On  the  sixteenth  clay  a  hemorrhage  from  the 
bowels  occurred,  with  hiccough,  tympanites,  and  vomiting,  when  a  diagnosis  of 
cecal  inflammation  was  made.  Symptoms  of  collapse  supervened,  and  an 
immediate  operation  was  advised,  under  the  impression  that  there  must  be 
a  perforation  of  the  vermiform  appendix.  An  incision  three  inches  long,  made 
over  the  tumor,  revealed  a  limited  peritonitis,  and  a  normal  appendix.  On  the 
anterior  and  external  surface  of  the  cecum  two  gangrenous  perforations  were 
found,  one  about  2  cm.  and  the  other  1  cm.  in  diameter.  The  edges  of  these 
perforations  were  trimmed  with  scissors  and  the  openings  closed  with  silk  sutures. 
The  abdominal  cavity  was  then  carefully  cleansed  and  the  wound  dressed ;  imme- 
diate improvement  ushered  in  complete  recovery. 

2.  J.  B.  Murphy  (Jour.  Amer.  Meel.  Assoc.,  March,  1894,  Case  125).  A  man, 
twenty-four  years  old,  had  suffered  for  ten  weeks  with  severe  j^ain  uniformly  dis- 
tributed over  the  abdomen,  accompanied  by  tumefaction,  tympanites,  and  pain 
in  micturition.  The  temperature  reached  101°  F.  and  the  pulse  104.  There  was 
diarrhea  during  the  entire  illness,  with  bloody  stools  during  the  last  five  days.  An 
exploratory  laparotomy  was  made,  when  half  a  pint  of  pus  escaped,  together  with 
a  piece  of  necrotic  tissue  three  inches  long.  The  cavity  looked  like  that  of  a  diph- 
theritic abscess.  The  patient's  condition  grew  worse,  and  he  died  within  twenty- 
four  hours,  when  an  autopsy  showed  that  the  incision  had  passed  directly  into 
the  cecum,  and  the  appendix  was  not  affected  in  any  way;  the  mucous  membrane 
of  the  colon  was  gangrenous  and  detached  from  the  submucosa. 

3.  J.  D.  RusHMORE  {Ann.  Surg.,  1894,  vol.  19,  p.  577).  A  man,  age  not  given, 
had  three  or  four  attacks  of  pain  in  the  region  of  the  appendix  with  fever,  lasting 
a  week  or  ten  da}'s  each  time,  and  recurring  at  intervals  of  a  few  months.  In  the 
last  fatal  attack  the  patient  was  up  and  about  the  day  before  dysenteric  symp- 
toms supervened.  The  autopsy  showed  an  enormous  collection  of  pus,  which  had 
burrowed  down  under  the  rectum,  giving  rise  to  the  tenesmus  and  bloody  discharges. 
The  abscess  had  perforated  the  head  of  the  colon,  apparently  from  without  inward, 
reversing  the  picture  of  a  perforating  typhoid  ulcer,  the  opening  through  the  peri- 
toneal coat  being  much  larger  than  that  in  the  mucous  coat.  The  appendix  was 
to  all  appearance  healthy,  but  it  was  not  subjected  to  a  microscopic  examination. 

4.  M.  F.  Porter  {Med.  Nerrs,  1895,  vol.  67,  p.  299).  No  history  could  be  ob- 
tained. A  man,  who  was  thought  to  have  appendicitis,  refused  operation  and  died 
a  few  days  later.  The  autopsy  showed  a  healthy  appendix,  while  the  upper  part 
of  the  cecum  and  seven  or  eight  inches  of  the  ascending  colon  were  gangrenous. 

5.  C.  Beck  {Neic  York  Med.  Jour.,  July,  1898,  Case  9).  A  man,  aged  forty, 
began  to  have  intense  pain  in  the  umbilical  region  and  in  the  right  iliac  fossa,  ac- 
companied with  nausea  and  vomiting.    He  was  up  and  about,  however,  for  ten 
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days,  when  he  was  admitted  to  the  hospital  in  a  septic  condition,  with  a  small  piihe, 
high  temperature,  tumefaction,  and  corresponding  dulness  in  the  right  iliac  fossa. 
Operation  revealed  partial  gangrene  of  the  cecum,  but  the  appendix  was  not  foimd. 
The  illness  continued,  and  repeated  abscesses  formed  in  the  intestinal  loops  around 
the  cecum.  An  ectropion  of  the  bowel  as  large  as  the  palm  of  the  hand  a])peared, 
but  closed  again  when  a  small  abscess  under  the  liver  was  opened.  Three  ^^■eeks 
after  the  first  operation,  enteroplasty  was  performed.  On  separating  the  adhe- 
sions in  the  intestines,  a  perfectly  intact  appendix  with  a  healthy  mucosa  was  found. 
It  may  be  assumed,  therefore,  that  the  gangrenous  process  was  at  first  confined 
to  the  wall  of  the  cecum. 

6.  F.  A.  SouTHAM  (Brit.  Med.  Jour.,  1898,  vol.  2,  p.  1130).  A  man,  aged 
twenty-nine,  was  admitted  to  the  hospital  with  symptoms  of  an  acute  appendic- 
itis of  four  days'  duration.  There  was  distinct  fulness  above  the  outer  part  of 
Poupart's  ligament,  tenderness  on  pressure,  and  slight  dulness  on  percussion,  with 
rigidity  of  the  abdominal  muscles  on  the  same  side,  and  some  tympanites.  The 
temperature  was  only  99.4°  F.  On  the  ninth  day  the  temperature  was  normal, 
the  patient  was  up  and  appeared  to  be  doing  well,  when  vomiting  set  in,  which 
shortly  became  fecal.  An  exploratory  laparotomy  was  done  on  the  eleventh  day, 
and  an  incision  made  over  the  region  of  the  appendix,  letting  out  a  small  quantity 
of  pus,  which  contained  a  fecal  concretion  formed  about  a  pin,  the  head  and  point 
of  which  protruded.  The  localized  abscess  was  then  washed  out  with  a  boric  acid 
solution,  and  a  drainage-tube  inserted,  after  which  the  patient  recovered,  except 
that  a  fecal  fistula  remained.  About  two  months  after  leaving  the  hospital  he  was 
re-admitted,  as  the  fistula  showed  no  signs  of  closing;  at  the  second  operation 
the  wound  was  enlarged  and  found  to  open  directly  into  the  cecum,  ^A'hich  was 
adherent  to  the  abdominal  walls;  the  opening,  about  2  cm.  in  diameter,  was 
in  the  anterior  wall  of  the  bowel,  about  3  cm.  from  the  insertion  of  the  appen- 
dix, which  was  healthy  and  free  from  adhesions.  The  protruding  cecal  mucosa 
was  reduced  and  the  opening  closed  after  liberating  the  margin,  when  recover}' 
followed. 

7.  SouTHAM  (;ibid.).  A  boy  of  nineteen  was  admitted  to  the  hospital  with  a 
fecal  fistula  in  the  right  groin,  about  1  inch  above  the  centre  of  Poupart's  ligament. 
He  had  had  an  abscess  in  this  situation  about  six  months  before,  with  the  usual 
symptoms  of  a  "perityphlitis";  this  was  followed  by  a  fistulous  opening.  After 
an  ineffectual  attempt  to  close  it  by  scraping,  the  opening  was  enlarged,  and  the 
fistula  traced  to  its  connection  with  the  bowel,  which  was  found  on  the  anterior 
wall  of  the  cecum,  close  to  its  junction  with  the  ileum.  The  appendix  was  quite 
healthy.  It  was  impossible  to  free  the  margin  of  the  opening  sufficiently  to  permit 
a  plastic  operation,  therefore  an  ileo-colostomy  was  performed,  and  a  drainage- 
tube  inserted  into  the  wound,  after  which  the  patient  made  a  good  recover^-. 

8.  SouTHAM  (ibid.).  A  man,  sixty-seven  years  old,  was  admitted  to  the  hos- 
pital ^vith  symptoms  of  incomplete  obstruction,  beginning  seven  weeks  before. 
He  had  considerable  abdominal  distention,  but  nothing  was  perceptible  to  palpa- 
tion. Four  days  after  admission  he  was  suddenly  seized  with  a  severe  chill,  and 
the  temperature,  previously  normal,  rose  to  103°  F.  He  recovered  from  the  rigor, 
but  the  same  evening  complained  of  great  pain  in  the  right  iliac  fossa,  went  into 
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collapse,  and  died  in  two  hours.  The  autopsy  revealed  a  peritoneal  cavity  con- 
taining pus  and  fluid  feces,  most  abundant  in  the  neighborhood  of  the  right  iliac 
fossa.  The  upper  part  of  the  rectum,  the  colon,  the  cecum,  and  the  small  intestine 
for  some  distance,  were  distended  with  masses  of  hardened  feces.  Behind  the 
cecum  were  a  number  of  old  adhesions  bounding  an  irregular  abscess  cavity  containing 
pus  mixed  with  fecal  matter,  and  communicating  with  the  general  jjeritoneal  cavity. 
On  opening  the  cecum,  a  superficial  ulcer,  about  3  cm.  in  diameter,  involving  only 
the  mucous  membrane,  was  found  on  the  posterior  wall,  and  at  the  centre  of  the 
ulcer  there  was  a  small  perforation  about  the  size  of  a  pea,  opening  into  the  ab- 
scess.   The  appendix  and  other  parts  of  the  intestines,  small  and  large,  were  healthy. 

9.  SoNNENBURG  {Perityphlitis,  1900,  p.  13).  A  seamstress,  twenty-two  years 
old,  had  gradually  increasing  and  finally  violent  pain  in  the  right  lfn\"er  abdomen, 
without  vomiting  or  fever;  she  had  never  had  a  previous  attack,  but  had  recently 
suffered  from  constipation.  The  abdomen  was  sensitive  at  all  points,  esi^ecially 
in  the  pit  of  the  stomach  and  in  the  right  iliac  fossa,  where  there  was  a  definite, 
diffused  area  of  resistance  without  any  defined  boundaries.  There  was  moderate 
dulness  and  no  tympany.  On  opening  the  abdomen  the  peritoneum  was  found 
thickened  and  attached  to  a  portion  of  the  cecum,  the  rest  of  which  was  normal; 
the  appendix  was  free,  movable,  and  normal.  The  diseased  portion  of  the  cecum, 
which  was  larger  than  a  dollar  {iiher  funfmarkstiick  gross)  and  sharply  defined  from 
the  surrounding  healthy  tissue,  was  excised.  The  adjacent  i:)ortion  of  the  l^owel  was 
found  lined  with  normal  mucosa.  The  wound  was  closed,  a  drainage-tul:)e  inserted, 
and  the  patient  recovered.  Microscopic  examination  of  the  excised  tissue  showed 
a  uniform  cellular  infiltration  of  all  the  coats,  but  no  carcinoma,  syphilis,  or  tuber- 
culosis. SoNNENBURG  could  think  of  no  cause  for  such  a  i^eculiar  localized  affec- 
tion other  than  that  this  portion  of  the  bowel  must  have  been  incarcerated  in  one 
of  the  neighboring  retro-peritoneal  pockets,  bringing  about  such  characteristic 
changes  as  are  commonly  noted  in  a  chronically  infiamed  hernia  of  the  intestinal 
wall. 

10.  Gordon  (Ioc.  cit.).  A  little  girl,  eleven  years  old,  had  a  lumbar  trauma- 
tism, failing  on  a  piece  of  furniture  and  at  once  complaining  of  pain,  which  soon 
passed  away.  Five  days  later  she  had  violent  pain  in  the  right  side  of  the  abdomen 
without  vomiting,  but  with  a  little  fever,  and  constipation.  There  was  no  definable 
mass.  An  iliac  incision  evacuated  about  a  wineglassful  of  fetid  pus,  but  she  died 
of  general  peritonitis,  when  at  the  autopsy  a  fecal  calculus  about  the  size  of  a  date- 
seed,  was  found  below  and  to  the  outside  of  the  cecum.  Miss  Gordon  states  that 
the  appendix  was  not  jDerforated,  but  that  there  was  a  perforation  of  the  cecum 
to  the  inner  side  of  the  appendix  from  2  to  3  mm.  in  diameter. 

11.  Von  Eiselsberg  {Archiv  f.  klin.  Chir.,  1898,  Bd.  56,  p.  309).  The  pa- 
tient suffered  from  violent  attacks  of  abdominal  pain  with  exacerbations  of  fever. 
On  opening  the  abdomen  the  small  intestines  were  found  extensiveh'  adherent 
among  themselves  in  the  neighborhood  of  the  cecum,  while  the  cecum  itself  was 
united  with  the  right  ovary  into  a  rigid,  densely  adherent  tumor.  The  appen- 
dix was  easily  removed,  but  it  was  inpossible  to  extirpate  the  cecum,  largely  on 
account  of  the  risk  to  the  ureter.  The  case  was  then  treated  by  dividing  the  cecum 
at  the  lower  level  of  the  cecal  valve  and  closing  the  distal  portion  of  the  bowel  by 
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continuous  sutures  in  two  rows.  The  lower  part  of  the  bowel  and  the  entire  cecum 
were  closed  down  to  a  small  fistulous  orifice,  which  was  left  open  for  an  iodoform 
drain.  At  first  there  was  a  free  purulent  secretion  from  the  excluded  cecum,  with- 
out, of  course,  any  fecal  material.  After  three  weeks  the  discharge  had  greatly 
diminished,  so  that  the  patient  was  able  to  leave  the  hospital  thirty  days  after  the 
operation,  free  from  pain.  The  cecal  tumor  could  not,  at  that  time,  be  felt.  Five 
months  later  she  returned,  complaining  that  nmnerous  ligatures  were  coming 
through  the  fistula.  An  anesthetic  was  then  given  and  the  entire  area  curetted, 
after  which  she  recovered  entirely. 

12.  Meusser  {Mitt.  a.  d.  Grenzgeb.  d.  Med.  u.  Chir.,  1897,  Bd.  2,  p.  397).  The 
patient,  a  girl  seventeen  years  old,  had  had  a  "typhlitis"  in  her  ninth  year,  lasting 
five  weeks.  In  her  sixteenth  year  she  had  another  attack  with  high  fever,  tympany, 
great  sensitiveness  in  the  region  of  the  cecum,  and  vesical  disturbance,  lasting 
three  weeks.  Fourteen  days  before  she  entered  the  clinic  she  had  a  third  attack. 
The  ileocecal  region  was  then  very  sensitive  to  pressure.  At  the  operation  adhe- 
sions of  the  cecum  to  the  anterior  and  lateral  abdominal  walls  were  found,  as  well 
as  adhesions  of  the  omentum  to  the  colon  and  gall-bladder.  The  appendix  was 
thin,  9  cm.  in  length,  and  hung  do^vn  into  the  true  pelvis;  it  appeared  normal,  ex- 
cept for  a  few  fecal  fragments.  The  adhesions  of  the  intestines  were  loosened, 
but  the  appendix  was  not  removed. 

The  following  additional  case  is  of  interest,  although  it  cannot,  I  think,  be 
admitted  to  the  categor}^  of  primary  cecal  affections,  as  daily  experience  shows 
that  the  appendix  can  recover  perfectly  after  a  violent  attack  of  inflammation. 
The  evidence  would  be  stronger  if  the  appendix  had  been  removed  and  examined 
microscopically  for  remains  of  an  old  attack,  more  apt  to  be  found  on  its 
mucous  surface. 

ScHLAFKE  {Miinch.  mcd.  Wochenschr.,  1895,  Bd.  42,  pp.  22,  753).  A  young 
man  had  had  an  attack  of  colicky  pain  a  half-year  before  he  was  first  seen.  Celi- 
otomy was  performed,  and  on  the  under  surface  of  the  cecum  a  number  of  delicate 
cord-like  adhesions  were  found,  which  connected  it  on  the  outer  side  and  below 
to  the  parietal  peritoneum.  The  appendix,  which  lay  to  the  outside  of  the  cecum, 
was  very  long,  movable,  and  showed  no  abnormal  conditions ;  it  was  not  removed, 
therefore,  although  the  adhesions  of  the  cecum  were  loosened. 

From  these  cases  it  is  evident  that  a  localized  inflammatory  disease  of  the 
cecum,  when  it  occurs,  is  usually  mistaken  for  disease  of  the  appendix.  I  believe, 
however,  that  a  presumptive  diagnosis  could  be  made  in  some  cases,  if  the  onset  of 
the  attack  were  carefully  observed,  if  the  local  physical  signs  were  minutely  noted 
from  day  to  day,  and,  above  all,  if  sufficient  importance  were  attached  to  the 
condition  of  the  bowels.  It  will  be  seen  by  consulting  the  scanty  information 
afforded  in  these  records,  that  diarrhea,  dysentery,  and  hemorrhage  were  promi- 
nent features  in  several  of  the  cases.    There  is  no  differential  sign  by  which  we 
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can  distinguish  a  case  in  which  a  pin  perforates  the  cecum,  from  one  in  which 
it  perforates  the  vermiform  appendix.  A  foreign  body,  such  as  a  large  coprolitli, 
might  be  felt  by  careful  palpation,  if  the  abdominal  walls  were  thin;  foreign 
bodies  might  also  be  revealed  by  the  X-ray  skiagraph. 

Celiotomy,  in  accordance  with  the  indications  given  in  the  section  on 
treatment  (see  Chap.  XXV),  is  the  proper  treatment,  whether  the  disease  is 
confined  to  the  cecum  or  includes  the  appendix.  An  abscess  should  be  opened 
and  drained;  at  a  later  date  the  bowel  can  be  exposed  and  liberated,  and  the 
fistulous  orifice  excised  and  closed.  If  it  fortunately  happens,  as  in  the  McMurtry 
case,  that  it  is  possible  to  expose  the  openings  in  the  bowel  in  such  a  way  that 
they  can  be  treated  and  sutured  at  once,  this  is  manifestly  the  best  plan,  saving 
a  tedious  convalescence.  Care  must  be  taken,  in  such  a  case,  to  cut  well  out 
into  the  sound  tissues  of  the  bowel  beyond  all  suspicion  of  disease,  looking 
out  for  gangrene  and  undermining  of  the  mucosa.  The  best  treatment  of  ulcer- 
ated areas,  threatening  to  break  through  the  external  coat  of  the  intestine, 
would  probably  be  by  infolding  the  bowel  at  those  points,  using  one  or  two 
layers  of  sutures.  A  loose  drain  should  alwaj^s  be  left  in  place  for  several 
days,  in  case  the  sutures  do  not  hold.  In  Jordan's  case  the  ulcer  was  resected 
with  success. 


CHAPTER  XXII. 


GENERAL  CONSIDERATIONS  REGARDING  OPERATION. 

INTRODUCTORY,    INDICATIONS  FOR  OPERATION.    IMMEDIATE  OPERATION. 
INTERMEDIATE  OPERATION.    LATE  OPERATION. 
INTERVAL  OPERATION. 

INTRODUCTORY. 

Relations  Between  Physician  and  Surgeon.— Although  appendicitis  is  now 
generally  reckoned  a  surgical  affection,  and  a  familiarity  with  its  symptoms  has 
now  become  so  common  that  the  patient  himself  will  often  send  at  once  for  a 
surgeon,  the  disease  is  still  in  most  instances  first  seen  by  the  medical  man, 
summoned  under  the  impression  that  the  attack  is  one  of  simple  colic,  due 
perhaps  to  indigestion.  The  relations  between  the  physician  and  the  surgeon 
become,  therefore,  a  matter  of  importance,  for  while  it  is  generally  conceded 
that  as  soon  as  an  appendicitis  is  found  to  be  actively  progressiA'e  a  surgeon  ought 
to  be  called,  it  is  not  always  understood  that  he  is  not  summoned  merely  because 
his  knowledge  of  anatomy  enables  him  to  find  and  remo^'e  the  diseased  organ, 
but  rather  because  of  his  greater  diagnostic  skill  in  surgical  affections,  and  his 
more  extensive  knowledge  of  their  natural  history,  which  cause  him  to  realize 
more  fully  the  dangers  attending  each  step  in  the  progress  of  the  disease;  he 
is  better  able,  therefore,  to  decide  upon  the  best  time  to  operate,  since  the  family 
physician  has  not  always  a  keen  appreciation  of  those  conditions  in  which  a 
grave  prognosis  would  at  once  be  given  b}-  an  experienced  surgeon.  Too  often, 
however,  in  spite  of  the  multiplied  experiences  of  the  last  fifteen  years,  does 
the  surgeon  still  have  reason  to  lament  the  fact  that  patients  who  ha^-e  been  first 
in  the  hands  of  his  medical  confrere  are  recommended  to  seek  the  aid  of  surgery 
only  when  the  conviction  is  overwhelming  that  an  operation  is  imperative, 
and  at  a  date  too  late  for  him  to  act  with  any  reasonable  assurance  of  success. 
My  attention  has  been  specially  directed  by  J.  E.  Stokes  to  the  fact  that  this 
happy-go-lucky  procrastination  is  notably  the  habit  in  remote  rural  and  moun- 
tainous districts,  where  a  consultation  is  often  sought  only  in  extremis.  But  even 
in  our  large  cities  and  hospitals,  in  communities  where  both  the  medical  period- 
icals and  the  constant  discussions  of  our  societies  conspire  to  teach  men  better, 
the  surgeon  often  has  just  reason  for  complaint  that  he  is  not  given  a  better 
chance  to  demonstrate  the  safety  of  operative  procedures  under  suitable  condi- 
tions. The  duty  of  a  physician  is  aptly  expressed  in  W.  W.  Keen's  aphorism, 
"The  first  indication  in  appendicitis  is  to  call  in  a 
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surgeon";  it  is  the  office  of  the  surgeon  to  determine  upon  the  necessity 
for  an  operation,  and  for  this  reason  he  should  be  asked,  at  the  very  outset,  to 
see  the  case  in  consultation  with  the  physician. 

After  tlie  surgeon  has  been  summoned,  tlie  question  may  arise:  What  is 
his  duty  when  operation  is  advised  by  him  and  refused  by  the  patient  or  his 
relatives?  In  a  case  of  Avell-defined  appendicitis  with  persistent  symptoms  of 
a  severe  type,  the  proper  and  dignified  course  is  to  retire  from  the  case ;  but  if 
the  surgeon  does  this,  he  should  carefull}^  state  that  it  is  because  he  is  unwilling 
to  stand  by,  able  to  relieve  and  yet  helplessly  watching  the  patient  who  is  taking 
such  desperate  chances.  He  ought,  as  he  withdraws,  to  make  it  plain  that 
it  is  always  within  the  limits  of  possibility,  even  if  it  is  highly  improbable,  that 
a  desperate  case  may  recover  without  operation.  If  he  abandons  the  case  with 
the  unqualified  statement  that  the  patient  will  surely  die  without  operation, 
and  recovery,  as  has  often  happened,  takes  place,  nothing  will  hurt  his  reputation 
so  greatly,  and,  what  is  of  far  greater  importance,  other  sufferers,  also  urgently 
in  need  of  surgical  aid,  will  be  encouraged  to  take  their  chances  without  it,  under 
the  impression  that  his  art  is  mere  guesswork.  No  blame,  however,  for  lack 
of  dignity,  but  rather  praise,  should  be  given  to  the  professional  man  who, 
although  his  urgent  advice  is  not  taken,  nevertheless,  from  a  sense  of  duty, 
and  with  the  assurance  that  he  has  not  in  any  degree  lost  the  confidence  of  the 
famil}^,  continues  to  watch  over  the  helpless  sufferer  as  he  battles  for  life,  with 
faithful,  tender  care,  exhausting  every  palliative  resource,  even  to  the  fatal 
end. 

On  the  other  hand,  the  surgeon  called  in  late  to  save  a  desperate  case,  ought 
never,  for  a  moment,  to  consider  his  own  reputation  and  the  probable  fatal  out- 
come, but  should  a  ways  be  ready  to  give  the  patient,  who  is  usually  the  in- 
nocent victim  of  circumstances,  the  slender  chance  held  out  by  an  operation.  He 
should  feel  that,  under  these  circumstances,  he  is  rendering  a  A^aluable  service, 
if  he  saves  but  one  life  in  fifty,  when  death  is  certain  without  his  intervention. 

Removal  of  the  Normal  Appendix  and  the  Incidental  Removal  of  the 
Appendix. — Before  discussing  the  special  indications  for  operation,  it  is,  I 
think,  worth  while  to  consider  certain  circumstances  in  general,  under  which 
removal  of  the  appendix  may  be  necessary  or  advisable. 

1.  Routine  removal  of  the  normal  appendix  as  a  prophylactic  measure. 

2.  Removal  of  the  normal,  or  the  adherent  appendix,  whenever  the 
opportunity  is  afforded  incidentally  to  do  so  Avith  safety. 

S  h  0  u  111  the  normal  appendix  be  removed  as  a 
prophylactic  measure?  Under  the  caption  "normal  prophylactic 
appendectomy"  the  question  has  actually  been  debated  "whether  the  appendix 
should  be  removed  in  children  as  a  matter  of  routine,  in  order  to  insure  them 
against  appendicitis. ' '  This  question  was  answered,  and  seriously  discussed  by  88 
American  surgeons  (St.  Louis  Med.  Rev.,  March  17,  1900).  It  is  sufficient  to 
declare  that  the  proposition  was  regarded  almost  unanimously  as  "absurd," 
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"unjustifiable,"  "unsurgical, "  or  "without  excuse."  The  mere  entertainment  of 
such  a  suggestion  is  evidence  of  a  state  of  pubUc  hysteria,  induced  by  the  often 
sudden  and  alarming  onset  of  the  disease,  as  well  as  by  the  increasing  frequency 
of  operations  for  its  relief ;  but,  more  than  all,  perhaps,  is  it  the  fruit  of  constant 
discussion  and  fomentation  of  the  subject  by  the  laity,  and  by  the  daily  press; 
all  of  which  factors  combine  to  bring  about  a  state  of  panic-stricken  uncertainty 
when  each  man  feels  that  he  may  be  the  next  victim.  Should  appendicitis 
become  still  more  frequent  than  at  present,  this  question  ma}-  again  be  pro- 
pounded, when  the  following  data  have  been  secured :  first,  the  actual  pro  mille 
risk  to  each  individual  that  he  will  have  the  disease;  second,  the  proportion 
of  fatal  and  non-fatal  cases,  when  the  disease  is  let  alone;  third,  the  pro  viille 
risk  from  the  operation  itself. 

Should  the  normal,  or  the  adherent  appendix,  be 
removed  whenever  the  opportunity  is  incidentally 
afforded  b  3^  a  celiotomy  undertaken  for  other  affec- 
tions? In  urgent  and  desperate  cases  of  abdominal  surgery  it  is  clear  that 
no  additional  operation  is  justifiable.  The  question  whether  the  appendix, 
normal  or  adherent,  should  be  removed  in  simple  and  uncomplicated  cases  is 
one  attended  with  so  much  interest  that  I  have  been  at  some  pains  to  ascer- 
tain the  sentiment  of  the  profession  in  America  in  regard  to  it.  Fuller  data 
will  be  found  elsewhere  (see  Chap.  XXIX) ;  I  here  note  simply  that  44  sur- 
geons consulted  were  against  removing  the  appendix  under  the  conditions 
stated,  while  26  were  in  favor  of  doing  so.  To  the  second  question,  namely, 
the  proprietj^  of  removing  the  adherent  appendix,  66  surgeons  replied  in  the 
affirmative,  while  7  gave  a  negative  answer.  My  own  opinion  agrees  with  the 
majority  in  both  instances,  and  my  reasons  are  given  as  cited  elsewhere. 
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The  operator  in  appendicitis  must  always  be  on  his  guard  lest  he  open 
the  abdomen  only  to  find  there  is  no  disease  at  all,  or,  perhaps,  a  morbid  con- 
dition entirel}^  unconnected  with  the  appendix,  such  as  intestinal  ob- 
struction, an  ileus,  a  movable  kidney,  a  gall-bladder 
filled  with  stones,  a  p  y  o  -  s  a  1  p  i  n  x  ,  an  0  a  r  i  a  n  tumor, 
or  an  extra-uterine  pregnancy.  An  error  in  diagnosis  is  not  so 
serious  when  there  exists  a  surgical  affection  in  itself  demanding  operation, 
for  the  harm  then  done  is  limited  to  the  adtlitional  incision  needed  to  reach 
the  unsuspected  disease,  but  it  is  a  very  different  matter  when  the  malady  turns 
out  to  be  nothing  more  than  simple  colic  with  indigestion,  or  else  a  case  of 
"peritonism"  (Guebler).  I  shall  never  forget  one  of  my  first  patients,  a 
young  woman  who  had  been  under  my  care  for  a  gonorrheal  salpingitis,  for  which 
I  had  done  a  radical  operation.  She  called  me  a  long  distance  from  home, 
one  Sunday  morning,  for  intense  lower  abdominal  pains,  and  I  distinctly  felt 
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an  exquisitely  sensitive,  nodular  mass,  behind  the  uterus.  I  opened  the  ab- 
domen with  the  hope  of  removing  the  focus  of  infection  and  nipping  an  acute 
peritonitis  in  the  bud,  but,  to  my  chagrin,  discovered  only  a  rectum  full  of 
beans,  eaten  at  a  late  supper  and  imperfectly  masticated. 

The  group  of  positive  symptoms  which  the  surgeon 
must  keep  before  him  as  indications  for  operation 
are: 

Pain  about  the  umbilicus,  or  in  the  right  iliac  fossa. 

Muscle  spasm  over  the  affected  area. 

Tenderness,  evident  on  palpation. 

LocaHzed  swelling. 

Nausea  or  vomiting. 

Constipation. 

Elevation  of  temperature. 
Increased  pulse-rate. 
Increasing  leucocytosis. 
Ileus. 

In  a  typical  case  all  these  symptoms  may  be  present,  but  the  surgeon  will 
often  be  called  upon  to  decide  for  or  against  an  operation  when  several  of  them 
are  absent;  for  example,  if  there  is  muscle  spasm  and  local  tenderness  with 
marked  and  increasing  leucocytosis,  or,  as  Robert  Abbe  puts  it,  "when  there 
is  tenderness  and  muscle  spasm  with  a  fairly  active  onset, ' '  an  operation  is 
imperative,  although  other  signs  are  absent.  A  well-developed  local  tenderness 
with  muscle  spasm,  and  a  pulse  increasing  in  rapidit}^  may  be  the  sole  symptom 
in  some  of  the  worst  forms  of  appendicitis  during  the  early  stages. 

Pain  . — Pain  may  be  situated  in  any  part  of  the  abdomen  during  the  initial 
period  of  the  disease;  at  first  it  shows  a  striking  predilection  for  the  umbilical 
region,  but  a  little  later  it  settles  down  to  the  affected  area  in  the  right  iliac  fossa. 
After  the  pain  has  once  l^ecome  localized  in  the  iliac  region,  an  increase  in  its 
intensity  or  an  enlargement  of  its  boundaries  ])oints  either  to  the  occurrence  of 
suppuration,  or  to  an  extension  of  the  disease  into  new  territory.  A  sudden 
cessation  of  pain  may  be  due  to  the  rupture  of  an  abscess  into  the  bowel,  or, 
in  the  case  of  an  extensive  infection,  this  may  be  the  first  ominous  sign  of  col- 
lapse from  an  overwhelming  toxemia.  M.  H.  Richardson  (Trans.  Amer. 
Surg.  Assoc.,  1899)  says,  "If  pain  is  severe,  and  increasing  in  severity  after 
the  early  hours,  operation  is  demanded  by  this  symptom  alone." 

Tenderness . — ^Tenderness  on  pressure  together  with  pain  are  the 
symptoms  simulated  by  neurotic  patients  with  an  appendicito-phobia,  or  "ap- 
pendicitis on  the  brain"  fOsLER).  The  surgeon  must  be  ever  on  the  watch 
to  detect  these  often  involuntary  malingerers  (sit  venia  verbo).  As  a  rule,  it 
is  easy  to  throw  them  off  their  guard  by  engaging  them  in  earnest  conversation 
while  examining  the  painful  area,  or  by  using  the  other  hand  sinuiltaneously  upon 
some  other  part  of  the  body  and  thus  confusing  the  attention.    It  is  a  good  prac- 
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tice  to  begin  the  examination  by  palpating  other  parts  of  the  abdomen,  especially 
the  left  iliac  fossa,  and  so  securing  a  basis  of  comparison.  When  tenderness 
is  really  present,  it  constitutes  a  valuable  sign  indicative  of  an  underlying  in- 
flammatory process,  often  corresponding  to  the  area  outlined.  It  is  well  to 
test  the  tenderness  by  first  making  gentle,  graduated  pressiu'e  with  all  fom* 
fingers,  and  then  outlining  the  area  more  preciseh"  with  one  or  two.  Tender- 
ness confined  to  a  small  area  may  indicate  an  inflammation  limited  to  the 
immediate  neighborhood  of  the  appendix  or  an  intra-appendical  affection, 
according  to  the  stage  of  the  disease.  Van  Lennep  reports  a  case  which  il- 
lustrates very  well  the  importance  of  tenderness  as  a  single  symptom  (Hahn. 
Med.  Month.,  Jan.,  1895): 

A  man,  forty-four  years  old,  was  taken  ill  -with  appendicitis  presenting  ver\'  mild 
symptoms.  These  increased  for  about  twelve  hours,  and  then  gradually  lessened 
for  about  five  days.  There  was  then  a  moderate  increase,  followed  by  a  diminu- 
tion of  every  sign  except  tenderness.  On  account  of  this  symptom,  his  ph}-sician 
summoned  surgical  aid.  At  the  time  of  operation,  which  was  late  the  same  night, 
every  symptom  was  practically  gone,  except  the  tenderness,  which  was  exquisite. 
An  incision  showed  an  entirely  improtected  abscess,  while  the  appendix  was  injected 
and  gangrenous  in  several  spots  and  surrounded  by  a  quantity  of  sero-pus. 

R  i  g  i  d  i  t  y. — Rigidity,  local,  in  the  early  stages  of  the  disease,  becomes 
general  in  a  diffuse  peritonitis;  it  is  one  of  the  remarkable  efforts  of  nature 
to  put  the  parts  at  rest  and  thus  limit  the  spread  of  an  infection.  When  pres- 
ent, it  constitutes  a  most  valuable  sign,  perhaps,  indeed,  the  one  sign  which 
comes  nearest  to  being  pathognomonic.  When  associated  with  localized  pain, 
fever,  and  a  rising  leucocytosis,  the  diagnosis  is  sufficiently  clear  to  demand 
operation.  Both  rigidity  and'  tenderness,  however,  are  absent  in  some  of  the 
worst  cases.  The  decision  to  employ  active  measures  must  then  depend  upon 
pain,  fever,  and  increasing  leucocytosis,  after  the  possibility  of  intra- 
thoracic disease  has  been  carefully  excluded.  Richardson  says:  "As  an  in- 
dication of  spreading  infection,  tenderness  ranks  with  pain  and  rigidity.  If 
these  symptoms  increase  in  extent,  the  infection  is  spreading,  when,  it  is  need- 
less to  say,  immediate  intervention  is  required." 

T  e  m  p  e  r  a  t  u  r  e . — Rise  of  temperatm-e  is  a  most  variable  sign  in  ap- 
pendicitis; it  is  usually  elevated,  although  rarely  high,  and  occasionally  it 
is  almost  normal  throughout  the  attack.  Fever,  in  combination  with  other 
signs,  constitutes  a  valuable  asset  in  the  diagnostic  complex,  but  in  some  of 
the  worst  cases,  requiring  immediate  operation,  the  temperatm-e  is  normal. 
We  may  have  fever  Avithout  infection  in  hysteria,  and  (in  children)  with  a  trifling 
indigestion.  With  these  exceptions  the  presence  of  a  persistent  fever  is  gener- 
ally associated  with,  and  a  pretty  good  index  of  the  activity  of  the  inflam- 
matory process.    When,  therefore,  fever  is  present  together  with  the  necessary 
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local  signs,  the  operator  may  proceed  with  a  comfortable  assm-ance  that  the 
lesions  under  consideration  demand  sm-gical  interference. 

Pulse  . — A  good  full  pulse  gives  a  better  prognosis  in  operation  than  a 
pulse  running  up  to  120  to  140,  and  small  in  volume.  If  a  pulse  which  has 
been  but  little  accelerated  begins  to  go  up  steadily  in  the  presence  of  other 
signs  of  disease,  a  speech^  operation  is  indicated. 

T  u  m  0  r . — ^This  is  the  result  of  adherent  intestines,  of  exudate,  or,  per- 
haps, of  an  abscess  with  rigidity  of  the  overlying  abdominal  wall.  Sometimes 
the  tumor  cannot  well  be  felt  because  of  this  rigidity,  and  an  anesthetic  is  neces- 
sary to  relieve  the  muscle  spasm,  and  enable  the  surgeon  to  outline  the  mass 
below.  Unless  all  the  symptoms  are  decidedh^  improving,  the  presence  of 
a  tumor  is  an  indication  for  operation.  If  it  is  stationary  or  enlarging,  or 
if  there  are  signs  of  pus,  an  operation  ought  to  be  done  at  once. 

Vomiting . — Most  attacks  of  appendicitis  begin  with  vomiiing,  hnt  if 
it  is  persistent,  and,  above  all,  if  it  is  associated  with  constipation,  distention, 
and  other  local  signs  of  appendicitis,  operation  is  urgent.  Later  on,  a  constant 
vomiting  and  retching  form  the  most  marked  signs  of  a  general  peritonitis, 
where  immediate  operation  is  the  only  hope. 

L  e  u  c  0  c  y  t  0  s  i  s  . — As  an  aid  to  diagnosis  and  an  indication  for  opera- 
tion the  value  of  the  blood-count  depends  upon  the  stage  at  which  the  leuco- 
cytes are  counted.  Early  in  the  disease,  arising  1  e  u  c  o  c  y  t  o  s  i  s  is 
an  indication  for  immediate  operation;  later  on,  when 
abscess  formation  has  begun,  no  reliance  can  be  placed  upon  the  leucocyte  count. 
At  this  stage  tliere  may  even  be  a  decrease.  The  variation  of  opinion  at  present 
found  among  physicians  as  to  the  importance  of  leucocytosis  as  a  guide  to 
operation  arises  from  the  fact  that  the  count  is  made  by  them  at  different 
periods.  Those  who  make  a  count  early  in  the  disease  find  in  it  a  reliable 
guide  and  praise  it  highly ;  while  those  who  postpone  it  until  the  later  stages, 
derive  little  or  no  assistance  from  it,  and  consequently  deprecate  its  usefulness. 

Ileus  . — Of  all  indications  for  operation  during  the  attack,  ileus,  unless 
of  the  most  transitoiy  character,  is,  as  Lennander  says,  one  of  the  rn  o  s  t 
urgent.  It  may  arise  from  the  violence  of  the  attack,  or  it  may  be  occasioned 
by  the  peritonitis.  An  ileus  appearing  at  the  onset  may  disappear  after  the 
administration  of  a  little  opium ;  when  persistent,  it  usually  arises  from  a  fixa- 
tion of  one  or  more  loops  of  bowel,  compressed  or  kinked  in  such  a  manner  as 
to  hinder  the  passage  of  gas  or  feces.  The  patient  vomits  constantly,  throwing 
off,  at  first,  the  contents  of  the  stomach,  and  afterward  fecal  matter.  After 
the  lower  bowel  is  emptied,  no  more  feces  pass,  unless  the  olDstruction  is  only 
partial.  In  many  cases  these  symptoms  super^^ene  gradually,  and  the  obstruc- 
tion does  not  become  complete  for  some  days.  The  abdomen  swells,  at  first 
on  one  side,  or  in  the  median  line,  and  the  patient  is  tormented  with  paroxysmal 
pain  associated  with  periodical,  and  often  visible  contractions  of  the  proximal 
portion  of  the  ileum.    Under  these  circumstances,  operation  is  urgentlj^  in- 
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dicated,  before  the  persistent  distressing  symptoms  have  depleted  the  \atahty. 
Prompt  action  is  all  the  more  necessary  because  the  operation,  in  many  instances, 
proves  to  be  one  of  unusual  severity. 

Promptitude  in  Operation. — As  soon  as  operation  is  definitely  decided 
upon,  each  minute  of  delay  is  valuable  time  lost,  since  in  every  case  of  appen- 
dicitis there  is  a  moment  when  relief,  possible  before,  arrives  too  late;  and  as 
this  critical  period  draws  momentarily  nearer,  prompt  measures  must  be  taken 
to  anticipate  its  advent.  It  is  not  always  the  medical  man  who  is  responsible 
for  injurious  delay  in  operation,  for  we  find,  to  our  surprise,  frequent  reports 
of  cases  seen  by  eminent  and  experienced  surgeons,  who  have  comitenanced 
a  delay  of  days,  or  even  weeks,  in  the  face  of  the  most  pronounced  s3'mptoms 
of  the  disease,  such  as  extreme  pain  (quieted  by  opium),  continued  elevation 
of  temperature,  muscular  spasm,  and  well-defined  mass  in  the  right  iliac  fossa. 
It  is  distressing  to  hear  of  the  golden  moments  wasted  in  continued  efforts  to 
dissipate  these  symptoms  by  purgative  drugs.  It  would  be  invidious  to  select 
illustrative  instances,  here  and  there,  from  medical  literature;  it  is  enough 
to  sound  a  warning,  which  should  be  reiterated  until  it  is  effectually  dinned 
into  the  ears  of  each  rising  generation :  Our  trust  is  sacred,  and  whenever  we 
assume  the  responsibility  of  life  in  a  dangerous  case,  we  ought  to  act  with  the 
same  energy  and  promptitude  in  bringing  relief  and  in  forestalling  danger  as 
we  should  wish,  were  we  ourselves  the  patients.  I  do  not  desire  here  to  criti- 
cize the  attitude  of  those  members  of  the  profession  who  are  under  the  con- 
viction that  it  is  better  to  wait  until  the  affected  area  is  well  walled  off  from 
the  peritoneal  cavity,  but  I  do  wish  to  protest  against  dawdling  when  the  neces- 
sity for  operation  is  clearly  recognized.  A  surgeon  watching  a  case  with  pro- 
gressive symptoms  day  after  day,  ought  to  experience  a  positive  sense  of  humilia- 
tion when  he  tardily  opens  an  abscess  and  lets  out  pus.  I  have  before  me  the  case 
of  a  poor  fellow,  twenty  days  in  the  hands  of  a  surgeon,  who  finally  naively 
remarked  that  "operation  now  became  imperative,  and  three  pints  of  pus  were 
evacuated  " ! 

Every  surgeon  who  expects  to  be  called  on  to  operate  for  appendicitis  should 
keep  his  instruments  and  other  paraphernalia  in  readiness  to  be  transported  to  the 
patient  at  a  moment's  notice,  so  that  no  time  may  be  lost  in  sterilizing,  in 
collecting  necessary  articles,  or  in  packing.  A  nurse  with  experience  in  such 
cases  and  surgical  assistants  ought  always  to  be  available.  The  ques- 
tion of  personal  convenience  ought  not  to  be  con- 
sidered, and  the  night  should  be  regarded  as  the  d  a  y. 
Two  distressing  experiences  due  to  dela}^  are  frankly  related  by  Tuffier  (Rev. 
de  cJiir.,  1S95,  p.  705)  as  a  warning  to  the  man  who  lets  convenience,  com- 
fort, or  engagements  delay  an  operation.  In  one,  a  patient  with  an  acute 
appendicitis  refused  operation;  later  in  the  day  the  pain  increased,  and  when 
seen  next  morning  b}^  Tuffier,  he  was  found  with  a  peritonitis  characterized 
by  a  dissociation  between  pulse  and  temperature;  the  operation  was  then 
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planned  for  five  o'clock  in  the  afternoon,  hut  when  the  hour  arrived,  the  patient 
was  dead.  The  second  case  was  that  of  a  child  who  had  been  ill  for  three  days. 
The  next  day  was  fixed  for  the  operation,  but  at  the  appointed  time  the  child 
was  moribund. 

Another  source  of  fatal  delay  may  be  the  desire  of 
the  patient,  or  the  r  e  1  a  t  i  v  e  s  ,  t  o  await  the  a  r  r  i  a  1  of 
members  of  the  family  from  a  distance.  If  the  surgeon  is 
convinced  that  an  operation  is  imperative,  he  must  not  sacrifice  the  advantages 
of  time  to  sentiment,  but  nmst  assume  the  added  responsibility  of  urging,  and 
/  even  insisting  upon  instant  action.  The  evils  of  procrastination  are  well  shown 
in  a  case  reported  by  Carmalt  (Amer.  Jour.  Med.  Set.,  Jan.,  1894): 

The  patient,  a  college  student,  was  under  the  immediate  care  of  another  physi- 
cian ;  the  initial  constitutional  symptoms  were  severe,  but  the  local  evidences  of 
appendicitis  were  not  marked.  His  home  was  at  a  distance,  and  word  was  re- 
ceived that  his  father  was  hastening  on,  accompanied  by  his  own  surgeon.  From 
a  natural  wish  not  to  seem  precipitate,  the  operation  was  postponed  until  such 
serious  symptoms  arose  that  further  delay  was  out  of  the  question ;  it  was  then 
done  without  the  father's  presence.  Unfortunately  the  eighteen  hours'  delay  had 
carried  the  patient  beyond  the  safe  period,  and  a  general  septic  peritonitis  had 
arisen  from  the  rupture  of  a  thin-walled  abscess,  associated  with  a  gangrenous 
appendix  containing  a  fecal  concretion. 

A  common  idea,  prevalent  even  among  the  medical  profession,  is  that  the 
patient  is  too  weak  to  stand  operation  in  an  acute  stage;  the  notion  also  pre- 
vails in  some  quarters  that  hot  weather  drains  the  strength,  and  therefore  is 
a  contraindication  to  active  measures.  These  factors,  although  undoubtedly 
deleterious,  need  not  hinder  prompt  operation  in  urgent  cases. 

It  may  be  positively  stated  that  no  case  of  appendicitis  where  an  operation 
was  necessary  was  ever  operated  upon  too  soon,  and  when  the  deci- 
sion to  operate  is  made,  no  consideration,  however 
plausible,  should  be  admitted  as  a  reason  for  un- 
necessary delay. 

Operations  for  appendicitis  classified  according  to  the  stage  of  the  disease 
at  which  they  are  performed  are  four  in  number,  namely,  early  opera- 
tion, performed  at  the  very  outset ;  intermediate  operation, 
performed  from  the  second  to  the  fifth  days ;  late  operation,  performed 
after  sufficient  time  has  elapsed  for  the  formation  of  an  abscess ;  and  i  n  - 
t  e  r  V  a  1  operation,  performed  between  the  attacks. 

Early  Operation. — By  early  operation  we  mean  one  in  which  the  progress 
of  the  disease  is  arrested  by  surgery  before  the  occurrence  of  various  untoward 
complications,  such  as  peritonitis,  septicemia,  pylephlebi- 
tis, etc.  The  cases  which  die  in  the  hands  of  a  good  surgeon  are  those  with 
complications,  death  being  due  to  exhaustion,  sepsis,  injury  to  the  bowel, 
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extensive  adhesive  peritonitis,  abscesses  formed  elsewhere  in  the  peritoneum, 
above  the  hver,  or  in  the  pleura.  These  complications  arise  in  the  course  of 
the  disease  and  are  not  present  at  the  outset.  An  operation  done  in  the  initial 
stages  encounters  none  of  these  risks  and  is  as  safe,  or  almost  as  safe,  as  an  in- 
terval operation.  To  put  the  matter  a  little  differently,  it  is  clear  that  in  every 
appendicitis,  no  matter  how  desperate,  there  existed  at  one  time,  early  in  the 
history,  a  stage  in  which  it  could  be  treated  without  risk  to  hfe,  and  no  sur- 
geon ever  yet  saw  a  bad  case  in  which  he  did  not  regret  his  inability  to  operate 
under  conditions  antecedent  by  some  weeks,  days,  or  even  hours. 

The  opinion  of  American  surgeons  from  the  first  has  been  that  early  opera- 
tion is  the  only  safe  plan,  and  many  of  the  best  French  surgeons  now  take 
the  same  position.  The  attitude  of  most  of  the  Germans,  on  the  other  hand, 
is  more  conservative  and  strongly  in  favor  of  delay,  a  point  of  view  in  which 
the  English  surgeons,  to  a  large  extent,  agree.  The  diversity  of  opinion  between 
American  and  German  surgeons  as  to  what  constitutes  "an  early  operation" 
is  nowhere  more  apparent  than  in  Bornhaupt's  able  paper  entitled  "  Zur 
Fruhoperation  der  Appendicitis"  (Langenbeck's  Arch.  f.  klin.  Chir.,  1903,  Bd. 
70,  p.  300),  in  which  v.  Bergmann's  cases  are  discussed.  He  says,  in  speak- 
ing of  early  operations  in  Germany :  ' '  We  divide  the  cases  into  two  categories.  To 
the  first  group  belong  102,  in  which  there  was  an  encapsulated  abscess ;  to  the 
second  group  we  assign  those  in  which  a  general  peritonitis  was  found."  He 
adds,  farther  on,  "of  an  early  operation  in  the  restricted  sense  of  the  word 
we  cannot  speak,  as  the  earliest  was  after  fifty-seven  hours." 

The  ideal  time  for  operation  in  acute  appendicitis 
is  within  the  first  few  hours,  and  not  later  than  the  first  twenty- 
four,  when  the  organ  can  be  readily  detached  from  the  surrounding  structm'es, 
and  before  the  formation  of  an  exudation  or  of  an  abscess  with  adhesions  among 
the  bowels.  If  a  patient  with,  a  frank,  well-defined  appendicitis  is  seen  at  the 
very  outset  of  the  attack,  he  has  a  better  chance,  if  a  good  surgeon  is  avail- 
able, by  immediate  operation  than  by  waiting.  If,  however,  the  surgical  skill 
at  command  is  not  all  that  could  be  desired,  he  will  do  better  to  take  the  chances 
of  a  spontaneous  cure,  or  to  wait  for  the  formation  of  a  locahzed  abscess,  which 
can  be  opened  and  drained  later  on. 

Another  argument  for  immediate  operation  is  the  fact  that  the  disease  has 
already  seated  itself  in  the  appendix  and  made  definite  progress — who  can  say 
how  far? — before  giving  rise  to  the  first  recognizable  symptom.  Also,  as 
W.  H.  Doughty  of  Augusta,  Ga.,  insists,  acute  cases  almost  always  carry  with 
them  the  signs  of  antecedent  disease,  so  that  we  are  dealing  either  with  a  recur- 
rence or  with  the  culmination  of  a  pathologic  process,  which,  in  most  cases 
has  only  just  reached  the  point  of  in^^olving  the  peritoneum,  through  which  it 
makes  itself  known. 

It  must  always  be  remembered  that  in  the  present  condition  of  our  knowl- 
edge it  is  impossible  to  estimate  how  rapid  the  progress  of  an  appendicitis 
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will  be.  In  one  case  of  Finney's,  a  hospital  nurse  was  seized  with  her  first 
attack  of  pain  shorth'  after  coming  on  dut}"  in  the  morning,  and  the  opera- 
tion, performed  within  three  hours  of  the  apparent  onset,  showed  the  appendix 
gangrenous  on  one  side  and  ready  to  perforate.  In  another  case  of  the  same 
surgeon's,  the  patient,  a  young  physician,  operated  upon  within  six  hours  of 
the  initial  complaint,  was  found  to  have  a  spreading  peritonitis,  and  there 
was  ever}'  reason  to  believe  that  the  very  first  pain  he  felt  was  occasioned  by 
the  perforation;  both  cases  recovered. 

The  advantages  of  early  operation  may  be  summed  up  as  follows: 

It  is  safest,  l^ecause  it  can  never  be  foreseen  which  cases  will  go  on 
to  suppuration  and  which  will  not;  moreo^'er,  fatal  complications  may  arise 
at  any  moment,  absolutely  without  warning. 

The  operation  is  more  easil}'  done,  for  there  are  no  fresh 
adhesions,  or,  if  there  are,  they  are  not  dense;  there  is  often  no  extra-appen- 
dical  pus,  and  the  appendix  is  more  easily  reached  than  it  can  be  at  a  later 
stage  through  adherent,  matted  intestines. 

The  patient  is  spared  days  of  suffering,  for  the  attack, 
being  cut  short,  is  reduced  to  a  brief  surgical  illness  with  rapid  recovery,  instead 
of  a  protracted  convalescence  of  weeks  or  months.  The  patient  is  also  saved 
the  pain  which  inevitably  attends  the  changing  of  the  gauze  dressings  necessary 
when  drainage  is  employed. 

The  liability  to  recurrent  attacks  is  obviated,  and 
this  is  not  always  the  case  in  later  operations,  for  the  longer  the  delay,  the  less 
the  likelihood  that  the  surgeon  will  find  and  remove  the  appendix.  It  must 
always  be  remembered  that  recovery  from  the  attack  does  not  always  mean 
recovery  from  the  disease.  Recovery  from  the  attack  may  take  place  under 
conservative  treatment;  recovery  from  the  disease,  as  a  rule,  is  certain  only 
when  the  appendix  has  been  removed. 

An  early  operation  o  b  i  a  t  e  s  the  risk  of  hernia, 
which  is  so  common  in  suppurative  cases. 

INTERMEDIATE  OPERATION. 

"When  the  patient  is  first  seen  on,  say,  the  second  to  the  fifth  day  of  a 
frank  appendicitis,  the  question  of  operation  becomes  more  complex.  At  this 
period  the  surgeon  has  to  consider  the  difficulties  and  dangers  of  breaking 
up  adhesions,  together  with  the  associated  risk  of  distributing  a  localized  in- 
fection, and  some  operators  regard  these  as  so  great  that  they  prefer  to  wait 
until  a  later  period,  in  the  hope  that  the  disease  will  either  abate  and  be  ab- 
sorbed, or  else  that  a  well-defined  abscess  may  be  evacuated  without  danger, 
the  case  being  watched  meantime  from  hour  to  hour.  There  is  no  class  of  cases 
which  present  such  difficulty  to  the  conscientious  surgeon  as  these,  which  we 
may,  for  convenience  of  discussion,  divide  into  three  classes: 
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1.  Cases  which  are  manifestly  getting  worse,  as  evi- 
denced by  continued  local  pain,  swelling,  tenderness,  nauscle  spasm,  and  increas- 
ing elevation  of  temperature,  with  quickened  pulse.  These  symptoms,  together 
with  the  facial  expression,  make  up  a  tout  ensemble  which  the  experienced  eye 
quickly  recognizes.  My  colleague,  W.  S.  Halsted,  terselj^  says,  ''if  a  case 
is  on  the  rise,  operate;  if  it  is  on  the  fall,  you  may  wait;  if  a  case  is  falling 
but  not  fast  enough,  one  is  prone  to  operate  to  relieve  anxiety."  I  think  that 
all  surgeons  will  agree  with  the  first  part  of  this  statement. 

2.  Cases  in  which  the  patient,  although  not  growing 
worse,  is  not  distinctly  improving,  and  there  are  sufficient 
signs  of  activity  to  suggest  the  possibility  of  latent  trouble,  should  be  operated 
upon  at  once.    Most  surgeons,  I  think,  will  agree  to  this. 

3.  Cases  which  are  undoubtedly  on  the  m  e  n  d  ,  as  shown 
by  improvement  in  the  general  condition  of  the  patient,  the  occm'rence  of  free 
evacuations  from  the  bowels,  and  decreasing  tympany,  together  with  lessen- 
ing of  muscle  spasm  over  the  affected  area,  lowering  of  temperature  and  pulse- 
rate,  and  a  decrease  in  the  leucocyte  count.  It  is  of  the  utmost  importance 
to  remember  in  such  cases  that  the  most  marked  signs  of  improvement  may 
be  entirely  illusory,  and  the  surgeon  must  be  on  his  guard  against  misinterpret- 
ing that  commonly  observed,  but  dangerous  lull  in  the  SA'mptoms,  that  so  often 
precedes  another  outbreak  of  pus  or  the  occurrence  of  general  peritonitis.  There 
is  a  large  group  of  cases  in  which,  as  Jacobson  says,  ''there  m  a  3^  b  e  a 
mitigation  of  all,  and  a  complete  disappearance  of 
most  of  the  symptoms,  and  yet,  during  the  period  of 
their  subsidence,  the  diseased  process  has  gone  on 
steadily."  A  good  illustration  of  such  a  case  is  given  by  Cordier  (Jour. 
Amer.  Med.  Assoc.,  Feb.  22,  1896) : 

A  girl  of  sixteen  was  seized  with  intense  pain  in  the  right  iliac  fossa,  followed 
by  shock,  from  which,  however,  she  rallied;  later  the  pain  spread  over  the  entire 
abdomen,  but  subsided  in  eighteen  hours.  When  seen  by  the  surgeon,  her  pulse 
was  90,  and  her  temperature  100.9°  F. ;  she  complained  of  a  sense  of  distention, 
but  no  pain.  She  was  bright  and  cheerful,  and  insisted  on  getting  out  of  bed  to 
have  her  picture  taken,  so  that  she  was  standing  upright  not  half  an  hour  before 
the  operation.  This  was  performed  two  d&ys  after  the  first  symptoms  made  their 
appearance,  and  showed  a  diffuse  septic  peritonitis,  while  the  intestines  were  as 
lifeless  as  a  rubber  hose.    Death  took  place  shortly  after. 

It  will  be  seen  that  the  really  difficult  cases  in  the  intermediate  class  belong 
in  this  division,  and  any  satisfactory  conclusion  in  regard  to  them  can  be  reached 
only  by  a  process  of  elimination.  If  the  patient  is  in  the  coimtry,  and  the  sur- 
geon is  obliged  to  return  to  town,  it  is  safer  to  operate  than  to  leave  him  under  cir- 
cumstances where  he  cannot  command  the  surgeon's  services  should  he  sud- 
denly require  them.    If  the  patient  is  so  situated  that  he  can  obtain  surgical 
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aid  at  once  in  case  of  necessity,  it  is  safe  to  wait,  supposing  lie  is  kept  under 
hourly  observation,  and  provided  the  discretion  of  the  physician  and  the  intehi- 
gence  of  the  patient  can  be  depended  upon,  especially  if  the  attack  is  not  a 
first  one.  But  if  the  physician's  judgment  or  the  patient's  intelligence  is  below 
par,  it  is  safer  to  operate  than  to  take  the  chances  involved  in  waiting  under 
such  conditions. 

Again,  if  the  patient  is  in  a  hospital,  it  is  safe  to  wait  and  watch,  when  it 
would  not  be  so  in  a  private  house,  because  he  is  under  incessant  skilled  observa- 
tion and  a  surgeon  can  be  secured,  if  he  is  needed,  without  delay.  Even  these  condi- 
tions, however,  cannot  guarantee  safety,  as  shown  by  the  fact  that  in  two  or  three 
cases  at  the  Johns  Hopkins  Hospital  perforation  occurred  under  the  eyes  of 
skilled  professional  attendants,  and  operation  revealed  a  spreading  peritonitis. 
If  the  physician  has  no  surgical  experience,  and  a  good  surgeon  cannot  be  had, 
the  patient  will  stand  a  better  chance  without  operation,  or  at  least  by  holding 
off  until  a  well-defined  abscess  has  formed.  The  same  rule  holds  good  for  a 
surgeon  with  but  little  experience,  although  with  improved  manual  dexterity, 
a  better  knowledge  of  the  disease,  of  the  methods  of  handling  infected  tissues 
so  as  not  to  spread  the  infection,  and,  above  all,  of  drainage,  the  same  man 
will  find  that  he  can  give  the  patient  a  better  chance  of  recovery  by  removing 
the  fons  et  origo  inali  than  by  leaving  it  to  nature,  that  is  to  say,  to  blind  chance. 
Urgent  personal  reasons  for  delay  may  be  admitted  in  cases  of  the  kind  mider 
discussion,  where  they  would  be  excluded  in  others.  It  may  be  added  that, 
as  Finney  says,  the  surgeon  himself  is  never  so  unhappy  as  when  he  is  watch- 
ing an  appendicitis  which  has  not  been  operated  upon. 

Some  of  our  best  surgeons  are  of  opinion,  however,  that  operation  is  indicated 
under  all  circumstances.  Abbe,  while  dwelhng  upon  the  necessity  for  formu- 
lating two  sets  of  rules,  one  for  the  surgeon  and  another  for  the  attending  phy- 
sician, says  that  "when  the  diagnosis  is  made  is  the  time  to  operate,  for  there 
is  no  case  of  appendicitis  which  can  be  trusted,  no  matter  how  simple  the  symp- 
toms seem  to  be,  and  even  in  the  absence  of  fever,  quickened  pulse,  difficult 
respiration,  or  leucocytosis."  Richardson  also  finds  himself  more  and  more 
inchned  to  operate  at  any  stage  of  the  disease,  no  matter  when  it  is  detected. 
Finally,  I  wish  to  emphasize  the  statement  that  no  hard-and-fast  rule  should 
be  laid  down  as  regards  operation  in  this  class  of  cases.  Just  as  it  has  wrought 
much  harm  to  hold  "the  interval"  as  the  ideal  time  for  removal  of  the  appen- 
dix, thus  inducing  men  to  try  to  tide  over  an  acute  attack  in  order  to  reach  this 
desirable  period,  so  in  like  manner  does  the  prevailing  idea  as  to  a  so-called 
"twenty-four  hour  period"  often  work  detrimentally  by  conveying  the  im- 
pression that  no  serious  lesion  or  extension  of  the  disease  can  take  place  within 
the  first  twenty-four  hours,  when  there  is  abundant  evidence  to  the  contrary. 
If  we  must  fix  a  date,  it  would  be  better  to  establish  a  two-hour  rule,  and  call 
two  hours  the  safe  period,  the  preparations  to  operate  being  hastened  in  the 
meantime.    Each  case  must  be  a  law  unto  itself,  and  it  is  as  dangerous  to  gener- 
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alize  here  as  it  would  be  in  plastic  surgery  to  fit  a  particular  pattern  to  every  case; 
moreover,  a  rule  which  is  good  for  an  experienced  surgeon  is  dangerous  for  one 
with  little  or  no  experience.  As  a  matter  of  fact,  most  surgeons,  even  the  best, 
are  guided  in  their  conduct  toward  any  individual  case  by  their  personal  expe- 
rience in  the  immediate  past,  thus  demonstrating  their  fallibilit}'  of  judgment 
and  lack  of  precision  in  a  matter  where  the  reverse  is  of  so  much  importance. 

LATE  OPERATION. 

A  late  operation,  as  has  been  said,  is  one  performed 
after  the  formation  of  a  well-defined  abscess  shut 
off  by  adhesions;  or  else  undertaken  for  a  spreading 
peritonitis.  Although  the  operation  for  an  abscess  (suppurative  peri- 
appendicitis) is  often  a  simple  and  a  safe  procedure,  i  t  i  s  never  the  pro- 
cedure of  election  on  the  part  of  a  good  surgeon,  on 
account  of  the  risks  of  peritonitis  incurred  in  the  delay.  Finney  says:  "The 
presence  of  pus  in  an  appendicitis  case  is  jjrima  facie  evidence  of  a  mistake  on 
the  part  of  somebody,  the  patient,  the  physician,  or  the  surgeon.  If,  how- 
ever, a  skilled  surgeon  is  not  available  in  the  early  stage  of  the  disease,  the 
patient  Avill  run  less  risk  from  delay,  and  the  subsequent  incision  of  an  abscess, 
than  from  a  clumsy  operation." 

INTERVAL  OPERATION. 

It  is  most  important  to  have  a  clear  understanding  as  to  what  is  meant  by 
the  term  " interval  operation. "  Many  lives  have  been  risked, 
and  not  a  few  lost,  through  a  misunderstanding  and 
a  misuse  of  this  expression.  E.  M.  Pond,  of  Rutland,  Vt., 
expresses  this  point  in  a  clear  and  practical  way  while  speaking  of  his  own 
clientele  in  a  personal  commmiication :  "One  of  the  worst  features  that  I  have 
to  contend  with  is  the  idea  that  many  have  regarding  interA^al  operations ;  the 
symptoms  of  the  disease  appear  to  them  so  mild  that  they  take  the  chances 
of  recovery.  You  might  be  surprised  if  you  knew  the  number  of  deaths  due 
to  dela}^  on  this  account  in  this  section  of  country.  I  am  positive  that  the 
teachings  of  those  who  advocate  interval  operations  accoimt  for  many  deaths 
from  appendicitis.  I  mean  by  this  that  the  majority  of  general  practitioners 
are  unable  to  discriminate  between  those  cases  that  should  have  an  immediate 
operation  and  those  that  might  be  delayed,  consequently  they  remind  you  that 
'B.  waits  for  the  interval.'" 

The  term  interval  operation  is,  strictly  speaking,  a  misnomer, 
as  the  second  attack,  or  that  which  is  to  follow  the  period  of  quiescence,  is 
alwaj's  a  hypothetical  one.  The  interval  operation  depends  for  its  raison  d'etre 
upon  the  reasonableness  of  the  presumption  that  a  patient  who  has  had  one 
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or  more  well-defined  attacks  of  appendicitis  will,  in  all  likelihood,  suffer  from 
a  repetition;  it  should  be  clearly  understood  that  in  using  the  expression  "in- 
terval operation"  there  is  no  implied  argument  that  a  patient  suffering  from 
an  appendicitis  should  risk  his  life  by  deliberately  waiting  until  the  attack  is 
past  to  have  his  appendix  removed  "in  the  interval."  The  interval 
operation  is  not  for  the  acute  sufferer,  but  for  him 
who  has  passed  through  one  or  more  attacks,  and  for 
this  reason  decides  to  s  u  Id  m  i  t  to  the  operation  while 
enjoying  apparent  health,  rather  than  incur  the  risk 
of  another,  possibly  fatal  attack.  The  cogent  reason  for  per- 
forming an  operation  in  the  interval  of  quiescence  lies  in  the  fact  that  the  risk 
to  Ufe  incurred  by  operating  in  the  course  of  an  attack  of  appendicitis  is  vastly 
greater  than  the  risk  incurred  in  doing  so  after  all  the  symptoms  have  subsided. 
During  this  period  of  complete  defervescence  the  risk  is  almost,  some  operators 
claim  quite,  nil.  Lennander  operated  on  271  cases  without  a  death.  The 
French  surgeons  have  appropriately  distinguished  between  operations  performed 
during  the  height  of  the  disease,  often  marked  by  febrile  disturbances,  which 
they  call  operations  a  chaud,  and  those  performed  after  the  attack  has  sub- 
sided, to  which  they  apply  the  suitable  term  operations  a  froid,  a  term  for 
which  there  is  no  English  equivalent.  The  true  purpose  of  the  interval 
operation  is  well  expressed  by  the  phrase  "prophylactic  appendectomy"  (Vig- 
nard). 

An  interval  operation,  therefore,  is  one  in  which  the  operation  is  under- 
taken after  the  subsidence  of  the  general  and  local  symptoms.  The  patient 
is  free  from  fever,  his  functions  are  normal,  he  has  recovered  his  appetite,  and 
feels  able  to  resume  his  usual  occupations,  there  is  little  or  no  pain,  the  ab- 
domen is  no  longer  distended,  there  is  no  spasm  of  the  muscle,  tenderness  is 
not  marked,  and  there  is  no  mass.  And  yet  (I  would  emphasize  this  fact) 
these  signs  of  a  restitutio  ad  integrum,  both  general  and  local,  satisfactory  as  they 
may  seem  to  be,  do  not  define  with  sufficient  precision  the  proper  time  for  an 
interval  operation.  It  is  most  important  not  to  operate 
until  at  least  several  weeks  have  elapsed  since  the 
acute,  severe  attack  has  subsided.  Surgeons  wlao  operate 
too  early  in  the  interval  have  in  numerous  instances  opened  up  small  con- 
cealed pockets  of  pus,  full  of  organisms  still  retaining  an  enhanced  virulence,  by 
which  they  have  inoculated  the  peritoneum  and  destroyed  their  patients,  in  spite 
of  abundant  drainage.  This  error  is  most  apt  to  occur  where  there  is  a  little  re- 
sidual abscess  at  the  end  of  an  appendix  hanging  down  into  the  pelvis.  It  is  better 
to  keep  the  patient  under  observation,  and  to  wait  from  four  to  six  weeks,  or 
longer.  We  must  distinguish  clinically  between  an  interval  operation  in  an  ap- 
parent subsidence  of  all  symptoms,  with  no  tangible  evidence  of  lingering  disease, 
and  an  operation  undertaken  for  the  sequeliB  of  an  appendicitis,  when  a  residual 
abscess  can  be  plainly  felt.    This  distinction  will  often  rest  upon  the  accidental 
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position  of  a  chronically  inflamed  appendix,  which  in  one  case  is  easily  accessible, 
and  in  another  lies  out  of  reach  in  the  pelvis. 

DESPERATE  CASES. 

The  question  must  sometimes  arise  as  to  the  surgeon's  duty  in  those  cases 
which  he  first  sees  in  extremis.  Under  these  conditions  the  sole  consideration 
with  the  operator  should  be  the  possibility  of  saving  life,  and  the  experience  of 
the  best  surgeons  shows  conclusively  that  this  question  must  always  be  answered 
in  the  affirmative,  unless  the  patient  is  actually  moribund.  There  is  no  sur- 
geon of  large  experience  who  has  not  seen  desperate,  and  apparently  hopeless 
cases  occasionally  recover.  The  situation  may  be  regarded  in  this  way:  A 
vessel  is  wrecked  and  a  lot  of  poor  wretches  are  thrown  into  the  sea.  The  chance 
of  saving  them  seems  desperate  from  the  shore,  but  a  few  determined  men  put 
out,  and  each  of  them  manages  to  bring  in  one  or  two  alive.  The  men  ashore 
excuse  their  inactivity  and  their  refusal  to  go,  on  the  ground  that  they  saw 
clearly  they  could  not  save  all.  Under  circumstances  where  death  is  certain, 
every  life  saved  is  pure  gain,  and  if  but  one  in  twenty,  one  in  fifty,  if  }'ou  will, 
can  be  rescued,  the  effort  to  accomplish  this  end  is  obligatory.  An  interest- 
ing case  illustrating  this  point  is  given  by  Van  Lennep  {Halm.  Med.  Month., 
Jan.,  1895). 

A  child  of  twelve  was  sent  to  him  after  a  long  illness,  with  supposed  tu- 
bercular peritonitis.  The  abdominal  distention  was  so  great,  and  the  child  so 
nearly  dead,  that  the  operation  was  begun  almost  without  anesthesia.  On  open- 
ing the  abdomen,  pus  poured  out  as  from  a  geyser,  and  it  was  estimated  that 
fully  two  gallons  of  it  were  evacuated.  The  abscess  was  bounded  by  the  floor  of  the 
pelvis,  the  abdominal  walls,  the  spine,  and  the  diaphragm;  up  under  the  latter 
the  intestines  were  squeezed  into  an  inconceivably  small  space.  The  patient  made 
a  surprising,  though  tedious  recovery. 

McCosH  and  Hawkes  (Amer.  Jour.  Med.  Sci.,  May,  1897)  give  an  analysis 
of  69  cases  of  appendicitis  treated  surgically  at  the  Presbyterian  Hospi- 
tal, New  York,  between  January,  1895,  and  1897,  the  results  of  which  are  of 
considerable  interest  in  this  connection.  The  patients,  generally  speaking, 
were  brought  to  the  hospital  in  a  desperate  condition.  "As  a  rule,"  the  writers 
remark,  "the  ambulance  was  summoned  as  a  last  resort,  after  medical  treat- 
ment had  been  employed  for  da3^s  and  even  weeks;  indeed,  several  of  the 
patients  were  sent  to  the  hospital  by  their  friends  simply  for  purposes  of  eu- 
thanasia." The  average  duration  of  the  acute  cases  was  nine  days,  the  shortest 
being  twenty-four  hours,  and  the  longest  seven  weeks.  In  spite  of  these  un- 
toward conditions  the  statistics  were  as  follows: 

Out  of  51  cases  operated  upon  before  the  development  of  general  peritonitis, 
there  were  50  recoveries  and  only  1  death.    Out  of  11  cases  in  which  septic 
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peritonitis  developed  prior  to  admission,  9  were  operated  upon  and  2  were  not; 
out  of  the  9  cases  operated  upon,  there  were  6  deaths  and  3  recoveries. 

The  writers  especially  call  attention  to  the  fact  that  during  the  second 
of  the  two  years  covered  by  their  report,  it  had  become  noticeable  that  pa- 
tients were  sent  to  the  hospital  at  an  earlier  stage  of  the  disease  than  formerly, 
and  they  express  the  hope  that  this  fact  signified  a  realization  of  the  impor- 
tance of  early  operation,  not  only  on  the  part  of  physicians,  but  by  the  general 
public.  It  is  evident  that  in  such  cases  as  these  the  patient  has  everything 
to  gain  by  operation  and  nothing  to  lose,  so  that  ever}^  case  savefl  is  clear  profit. 
The  only  contraindication  to  operation  is  the  certainty  of  approaching  death, 
expressed  by  a  small  weak  pulse,  anxious  expression,  dusky  skin,  and  a  com- 
posite of  signs  and  S3'mptoms  quickly  read  by  the  experienced  surgeon,  but 
not  easily  described. 


CHAPTER  XXIII. 


PRELIMINARIES  TO  OPERATION. 

MEDICAL  TREATMENT.    PREPARATIONS  FOR  OPERATION.    NITROUS  OXID 
ANESTHESIA.    COCAINE  ANESTHESIA. 

MEDICAL  TREATMENT. 

Before  proceeding  to  consider  the  question  of  operation,  it  seems  suitable 
to  say  a  few  words  upon  the  medical  treatment  of  appendicitis;  that  is  to 
say,  to  consider  briefly  what  remedies  it  is  advisable  to  apply  in  any  case 
until  the  services  of  a  surgeon  can  be  secured,  as  well  as  the  best  measures 
of  relief  in  cases  which  do  not  require  operation. 

The  first  step,  which  is  of  prime  importance  in  the  treatment,  is  t  o  put 
the  patient  to  bed,  and  keep  him  quiet  in  the  dorsal 
position;  the  next  is  a  rigorous  regulation  of  diet,  medi- 
cation, and  treatment  in  general,  all  of  which  is  best  carried 
out  by  a  trained  nurse,  acting  under  careful  surveillance  from  hour  to  hour, 
until  all  danger  is  past.  If  the  patient  is  constantly  watched  by  a  nm-se,  and 
the  surgeon  makes  his  visit,  at  first,  from  two  to  four  times  a  day,  any  increase 
in  the  symptoms  denoting  an  undue  extension  of  the  disease  will  at  once  be 
noted,  and  the  surgeon  will  be  in  readiness  to  abandon  the  medical  treatment 
without  a  moment's  delay,  in  order  to  attack  the  disease  by  the  more  direct 
measures  of  sui'gery. 

Of  equal,  if  not  greater  importance  to  general  rest  of  the  body  at  large, 
is  local  rest  of  the  alimentary  tract,  and  the  first  care,  after 
putting  the  patient  to  bed,  must  be  the  absolute  withdrawal  of 
food;  a  step  taken  for  two  reasons,  first,  to  secure  that  freedom  from  peri- 
stalsis which  is  only  found  in  an  empty  intestinal  tract,  and,  second,  to  unload 
the  bowel  of  such  materials  as  might  in  case  of  rupture  escape  into  the  peri- 
toneum. In  cases  where  the  stomach  contains  remnants  of  food,  A.  J.  Ochsner 
(Appendicitis,  1902)  recommends  gastric  lavage,  by  first  spraying 
the  pharynx  with  a  4  per  cent,  solution  of  cocaine,  and  then  introducing  a 
stomach-tube  and  irrigating  with  a  normal  salt  solution.  This  form  of  treat- 
ment is  also  endorsed  by  Jonnesco  (Rev.  de  chir.,  1903,  No.  6).  As  long  as  there 
is  vomiting  the  patient  has  but  little  desire  for  food,  and  thirst  may  be  satisfied 
with  little  sips  of  iced  water,  a  little  cold  tea  in  coffee-spoonful  measures,  or  hot 
water  to  rinse  the  mouth.  Sometimes  minute  quantities  of  champagne  are 
helpful. 
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Ice  should  be  applied  locally  over  the  right  iliac 
fossa  in  a  rubber  bag,  spread  out  thin  so  as  to  cover  a  wide  area,  and  not 
heavy  enough  to  produce  discomfort  by  its  weight.  The  bag  should  be  sep- 
arated from  the  skin  by  a  layer  of  flannel,  and  the  ice  often  renewed.  D.  H. 
Williams  uses  menthol  dissolved  in  alcohol  locally  for  the  relief  of  pain. 
Thin  poultices  sprinkled  with  tincture  of  opium  may  also  be  used  over  the 
entire  abdomen. 

The  treatment  of  the  bowels  constitutes  the  crux 
of  the  subject  to-day.  Some  surgeons  are  still  loud  in  their  praises 
of  the  advantages  accruing  from  free  purgation,  especialh^  with  saline  cathar- 
tics. The  opinion  of  most,  however,  is  largely  in  favor  of  keeping  the  bowels 
entirely  at  rest  by  the  use  of  opium  or  morphine,  in  order  to  check  peristalsis, 
a  method  strongly  advocated  b_y  some  of  the  earliest  writers  on  appendicitis. 

The  first  mention  of  the  subject  is  by  two  English  physicians,  Graves  and 
Stokes  (Diibl.  Hosp.  Rep.,  1830),  who  advocated  the  treatment  of  intestinal 
perforation  and  resulting  peritonitis  by  means  of  opium  in  large  doses,  urging 
its  use  on  the  ground  that  it  favors  the  organization  of  protective  false  mem- 
brane, and  supports  the  vital  powers  at  a  time  when  they  are  at  their  lowest 
ebb.  They  state,  with  creditable  frankness,  that  the  antiphlogistic  treatment, 
then  universally  employed  in  such  cases,  had  resulted  fatall}^  in  all  of  the  seven 
which  the}^  report,  while  they  are  convinced  that  one  of  these,  which  was  im- 
proving under  opium,  might  have  been  saved,  had  not  the  treatment  been 
discontinued  in  favor  of  l)lood-letting  and  purgatives.  Two  years  later  one 
of  these  writers,  Stokes,  pulilished  a  second  paper  on  the  same  subject,  in  which 
he  was  able  to  report  two  cases  of  recovery  under  the  treatment  recommended. 
In  1837,  a  Frenchman,  Petrequin,  again  brought  forward  the  opium  treat- 
ment with  special  reference  to  perforation  situated  in  the  vermiform  appendix 
and  the  resulting  peritonitis,  using  in  its  fa^^or  the  arguments  of  Graves  and 
Stokes,  whom  he  quotes  (Gaz.  vied,  cle  Paris,  1837,  p.  368).  He  gives  in  detail 
one  case  of  appendicitis  in  which  the  diagnosis  was  made  and  the  treatment  with 
opium  begun  after  perforation  had  occurred.  The  opium  was  then  continued 
for  seven  days,  184  grains  being  given  in  that  time,  inducing  complete  narcosis. 
The  patient  made  an  excellent  recovery. 

Nearh'  ten  years  later  a  German,  Adolf  h  Volz,  published  an  inaugural 
dissertation  (see  Chap.  II,  p.  18)  in  which  he  argues  most  earnestly  in  favor 
of  the  use  of  opium  in  perforation  of  the  appendix,  and  accompanies  his 
arguments  with  substantial  proofs  of  its  efficacy.  He  first  cites  38  cases 
of  perforation  of  the  appendix  treated  with  blood-letting  and  purgati^-es,  all 
of  which  ended  fatally,  the  diagnosis  being  confirmed  in  every  case  by  the 
autopsy.  He  then  gives  14  cases  in  which  the  characteristic  symptoms  of 
appendicitis  were  present,  accompanied  by  peritonitis,  usually  circumscribed, 
but  sometimes  general.  All  of  these  recovered  under  the  administration  of  opium 
in  doses  of  one  grain  every  half-hour,  continued  until  the  pain  was  distinctly 
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relieved,  when  the  dose  was  gradually  reduced.  One  of  these  cases  died  seven 
months  later  of  tuberculosis  of  the  lungs,  and  an  autopsy  which  was  then  held 
showed  no  signs  of  tubercles  in  the  intestines,  but  made  it  evident  that  the 
appendix  had  at  some  time  been  the  seat  of  a  morbid  process,  for  there  was 
eNddence  of  a  pus  pocket  at  its  blind  extremity  and  a  number  of  strong  fibrous 
adhesions  were  present  which  could  only  have  resulted  from  a  peritonitis  of  a 
very  high  grade.  Volz  claims  that  these  cases  should  be  sufficient  to  estab- 
lish the  opium  treatment,  and  he  expresses  a  hope  that  the  day  will  come  when 
the  principle  of  rest  for  the  intestines  in  inflammation  of  the  appendix  by  means 
of  opium  will  be  as  clearly  recognized  as  the  same  principle  for  a  broken  leg 
by  means  of  splints  (see  Chap.  II,  p.  20).  The  antiphlogistic  treatment  he 
characterizes  as  imprudent  and  irrational. 

Notwithstanding  this  convincing  evidence,  however,  and  the  able  reasoning 
which  accompanied  it,  the  opium  treatment  never  came  into  general  use  in  any 
country,  although  from  time  to  time  it  has  been  individually  advocated. 
In  the  report  of  one  of  the  early  meetings  of  the  Pathological  Society 
of  New  York  (Amer.  Med.  Month.,  1858,  vol.  10,  p.  359)  there  is  a  discus- 
sion in  which  it  seems  to  have  met  with  favor  in  several  quarters,  and 
Markoe,  in  particular,  described  a  case  in  which  he  had  successfully  treated 
a  perforation  of  the  appendix  with  large  doses  of  opium,  and  the  death  of  the 
patient  within  a  jeav  from  other  causes  had  afforded  the  opportunity  for  an 
autopsy,  which  confirmed  the  previous  diagnosis,  and  showed  that  the  process 
of  repair  after  perforation  had  actually  taken  place  (see  Chap.  XIII,  p.  327). 

It  is  a  good  plan  to  begin  the  administration  of  opium  by  giving  the  patient 
just  enough  to  relieve  pain  and  afford  a  little  ease,  either  in  the  form  of  morphine 
hypodermically,  or  in  small  doses  of  opium  (^  to  ^  a  grain)  by  the  mouth.  The 
principle  of  its  use  is  to  "splint"  the  bowels,  and  b}^  checking  peristalsis  to 
favor  the  formation  of  adhesions  which  wall  off  the  affected  area  and  prevent 
a  general  peritonitis.  It  should  be  kept  up  for  several  days,  until  all  the 
symptoms  have  subsided,  and  a  general  improvement  is  noted.  The  form 
of  its  administration  ma}^  be  varied  by  using  the  aqueous  extract  or  the  tinc- 
ture in  small  starch  enemata. 

After  complete  subsidence  of  the  symptoms  the  bowels  may  be  unloaded 
by  small  oil  enemata,  given  at  intervals  of  several  hours,  or  by  calomel  or  cas- 
tor oil  given  by  the  mouth.  The  use  of  strong  salines  for  the  purpose  of  empty- 
ing the  bowels  in  these  cases  has  so  often  been  associated  with  disastrous  results 
that  it  is  probably  wiser  to  abandon  them  altogether.  A  large  enema 
is  also  extremely  dangerous;  cases  have  been  reported  in 
which  a  considerable  portion  of  one  has  been  subsequently  discovered  by 
the  surgeon  lying  among  the  intestines  in  the  abdominal  ca\dty.  The  sur- 
geon will  sometimes  find  it  of  advantage  to  introduce  a  well-oiled  finger  into 
the  rectum,  and  then,  if  he  finds  impacted  feces,  to  soften  them  and  empty 
the  bowel  by  throwing  in  a  few  ounces  of  sweet  oil. 

When  using  opium,  it  must  be  constantly  borne  in  mind  that  large  doses 
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have  the  disadvantage  of  obscuring  the  clinical  picture,  and  concealing  the 
real  condition  of  the  patient.  It  relieves  the  pain  and  sensitiveness  only  in  an 
artificial  way,  and  the  nieteorism  which  it  causes  obscures  palpation.  Only 
enough  opium  should  be  given  to  produce  quiescence, 
the  pupils  being  watched,  and  the  urine  kept  under  observation  in  order  to 
be  sure  that  it  is  not  too  much  diminished  in  quantity;  the  sensorium  also 
must  not  be  too  much  obtmided.  With  improvement,  both  local  and  general, 
small  quantities  of  food  may  be  given  by  the  mouth,  beginning  with  albumen 
and  water,  a  little  cold  coffee,  or  tea.  Small  nutrient  enemata  may  be  given 
even  in  the  midst  of  the  attack,  and  continued  until  convalescence. 

PREPARATIONS  FOR  OPERATION. 

The  operative  treatment  of  appendicitis  is  daily  becoming  more  and  more 
frequent  as  its  results  appear  more  and  more  satisfactory.  In  order  to  ascertain 
what  proportion  operations  for  the  removal  of  the  appendix  bear  to  other 
surgical  operations  in  our  large  hospitals,  I  have  collected  statistics  on  the  sub- 
ject from  the  following  reports,  and  I  present  them  here  in  tabular  form.  It 
will  be  seen  that,  although  there  is  considerable  variation  among  them,  the  pro- 
portion of  appendix  operations  to  others  is  large  in  every  case. 


RATIO  BETWEEN  OPERATIONS  ON  THE  APPENDIX  AND  GENERAL  SURGICAL 

OPERATIONS  IN  HOSPITALS 


Hospital, 

Period  Covered 
BY  Report 

Total  Number 

OP 

Surgical  Operations 

Operations 

ON 

Appendix 

Ratio 

Roosevelt  Hospi- 
tal, New  York. 

January  1,  1902, 
to  December  31, 
1902 

1319 

179 

1  in    7  + 

St.  Luke's  Hospi- 
tal, New  York. 

October  1,  1901, 
to  September 
30,  1902 

1383 

167 

1  in   8  + 

University  of 
Pennsylvania 
Hospital,  Phila- 
delphia. 

Year  ending  De- 
cember 31,  1901 

972 

46 

1  in  21  + 

German  Hospital, 
Philadelphia. 

Year  1902 

1210 

437 

1  in    3  — 

Massachusetts 
General  Hospi- 
tal, Boston. 

January  1,  1902, 
to  December  31, 
1902 

3266 

389 

1  in   8  + 

Boston  City  Hos- 
pital. 

February  1,  1902, 
to  January  31, 
1903 

1928 

171 

1  in  11  -t- 

Mercy  Hospital, 
Chicago. 

October  1,  1900, 
to  October  1, 
1901 

741 

148 

1  in  5 

J  ohns  Hopkins 
Hospital,  Balti- 
more. 

February  1,  1900, 
to  January  31, 
1901 

1697 

106 

1  in  16 

33 


514 


PRELIMINARIES  TO  OPERATION. 


Preparation  of  the  Patient. — T  he  preparation  of  the  patient 
is  often  largely  in  the  hands  of  the  medical  man  who  has  first  seen  the  case, 
and  the  wise  physician  having  in  view  the  possible  necessity  of  an  incision  in 
the  abdominal  wall,  will  avoid  using  any  blistering  application,  such  as  canthari- 
des  or  iotline,  which  is  liable  to  be  followed  by  suppuration,  for  it  introduces 
a  grave  risk,  namely,  the  danger  of  infecting  the  abdominal  cavity.  Immediately 
preceding  operation,  Avhile  the  active  preparations  are  mider  way,  a  small  dose 
of  morphine,  I  or  |  of  a  grain,  with  yig-  of  a  grain  of  atropine,  is  often  of  value 
in  quieting  the  nervous  system,  and  preparing  the  patient  to  look  forward  with 
equanimity  to  the  surgical  procedure.  If  the  bowels  are  loaded,  a  small  enema 
may  be  cautiously  given.    All  food  should  be  withheld. 

Cleansing  the  Field  of  Operation . — The  field  of  opera- 
tion should  be  cleansed  by  scrubbing  the  skin  well  with  warm  water  and  soap, 
applied  with  a  piece  of  gauze  over  the  entire  right  abdomen;  follow- 
ing this,  a  little  alcohol  or  ether  may  be  used  to  remove  fat,  and  a  solution  of 
bichloride  1 :  1000  to  further  sterilize.  The  most  important  feature  is  the  soap 
and  water.  If  an  abscess  is  suspected,  great  care  must  be  exercised  not  to 
rub  too  vigorously  for  fear  of  bursting  it.  If  there  is  a  suppurating  area,  fol- 
lowing a  blister  or  a  mustard  plaster,  in  the  line  of  the  incision,  it  is  best  to 
sterilize  it  with  a  strong  solution  of  permanganate  of  potash,  followed  by  one 
of  saturated  oxalic  acid,  each  of  them  being  applied  only  for  a  few  seconds,  and 
the  surface  then  scraped. 

Posture  . — The  best  posture  for  the  patient  is  the  dorsal  one,  with  the 
right  leg  slightlj''  flexed.  The  Trendelenburg  posture  is  a  disadvantage  here. 
Sometimes  it  is  of  material  assistance  in  exposing  the  cecum  and  appendix  to 
elevate  the  right  side  so  that  the  small  intestines  will  gravitate  toward  the 
left  and  out  of  the  way. 

Preparation  in  a  Private  House. — Operations  for  appendicitis  must  al- 
ways be  done  with  frequency  in  private  houses,  owing  to  the  fact  that  in  a 
large  proportion  of  cases  by  the  time  the  surgeon  arrives  the  condition  of  the 
patient  is  such  as  to  demand  immediate  operation,  and  to  forbid  removal  to 
a  distant  hospital.  There  is  no  valid  reason  why,  with  due  precaution  and  a 
satisfactory  artificial  light  at  hand,  the  surgeon  should  not  do  as  good  work 
in  the  patient's  house  as  in  a  hospital.  In  an  interval  operation  the  incision 
is  small,  and  when  closed,  sealed,  and  covered  b}'  dressings  is  no  more  liable 
to  infection  than  a  similar  wound  in  a  hospital.  If  an  abscess  has  to  be  drained, 
it  can  be  done  equally  well  in  either  place.  Some  surgeons  even  find  the  statis- 
tics of  their  private  work  better  than  those  of  the  hospital.  In  a  private  house 
there  is,  moreover,  the  advantage  of  a  well-chosen  trained  nurse,  working  in 
a  spirit  of  fidelity  to  both  surgeon  and  patient,  a  thing  not  always  found  in  a 
hospital,  where  the  sense  of  personal  responsibility  on  the  part  of  the  atten- 
dants is  often  dulled.    The  disadvantages  of  a  private  house  are  that,  as  a  rule, 
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serious  complications  are  not  so  well  provided  for,  and  the  surgeon  loses  much 
more  time  in  visiting  his  patients. 

A  well-lighted  room  should  be  chosen  for  operation,  if  possible  near  the 
bath-room.  Abundance  of  hot  water  nmst  be  available,  and  if  there  is  sufficient 
time,  the  room  should  be  cleaned,  the  floor  scrubbed,  and  afterward  a  drugget 
laid  upon  it  and  sprinkled.  The  room  must  be  bared  of  all  unnecessary 
articles"  of  furniture,  such  as  upholstered  chairs,  pictures,  and  mantel  orna- 
ments. A  single  bed  must  be  provided,  standing  at  a  height  of  26  to  28  inches, 
including  the  mattress;  an  ordinary  bed  can  be  made  to  serve  tlie  purpose 
by  placing  it  on  blocks.  This  will  save  both  surgeons  and  attendants  much 
awkwardness  in  the  sul:)sequent  care  of  the  wound  and  the  bowels,  as  well  as 
in  bathing  and  turning  the  patient.  Several  small  tables,  about  3X2  feet, 
should  be  brought  in  for  the  instruments  and  dressings,  and  a  bench  or  some 
chairs  provided  for  the  basins  of  water  and  solutions.  The  operating  table, 
which  should  be  a  portable  folding  table  like  that  of  Edebohls,  must  be  sent 
in  hj  the  surgeon  himself.  A  gas  stove,  and  an  Arnold  or  a  Beckmann  steril- 
izer are  necessary  for  the  dressings,  towels,  and  sheets.  The  surgical  instru- 
ments should  be  sterilized  at  home,  and  packed  ready  to  use  on  taking  them 
out  of  the  kit. 

The  instruments  and  other  articles  needed  in  operating  at  a  private  house 
are:  Operating  table;  water  and  solution  basins;  scalpels;  dissecting  for- 
ceps (2);  artery  forceps  (12);  retractors;  ligature  and  suture  materials;  scis- 
sors; needles,  including  fine  intestinal  needles;  needle-holders;  gauze  for 
packing,  and  sponges,  carefully  counted;  iodoform  gauze  strips  for  drainage; 
hypodermic  syringe;  chloroform,  ether,  nitrous  oxid  gas,  cocaine,  and  supra- 
renal extract;  apparatus  for  saline  infusion;  towels  (about  two  dozen) ;  culture- 
tube  and  platinum  loop;  a  bottle  of  formalin  (10  per  cent.),  or  of  alcohol,  for 
the  appendix. 

Only  a  few  of  these  instruments  require  any  special  description.  The 
most  convenient  retractors  are  those  with  l^lunt  teeth,  made 
in  a  curve.  The  needle-holder  is  the  Reiner,  with  the  beak 
made  small  in  order  to  hokl  the  needles  without  breaking 
them.  For  intestinal  suturing  I  use  the  dehcate,  round, 
French  needles  with  the  split  eye,  and  fine  black  silk  (see 
Fig.  236).    The  delicate  forceps  are  of  the  kind  which  I  ^ 

,      ,  ,  .  .  Fig-  236. — Intestinal 

use  in  intestinal,  ureteral,  and  vesical  work  (see  Fig.  237).  Needle  with  split 
On  grasping  the  tissues  with  them,  but  slight  iniurv  is  done,  ^"i" 

°       ^  _  '  fc)  J      „  )  Xhe  needle  com- 

and  at  the  same  time  they  are  adapted  to  catch  up  the    moniy  used  is  often 
tissue  at  any  point  and  hold  it  for  the  passage  of  the  finest  fouTths''the°"lL*^here 
needles.    The  mosquito  forceps,  which  I  have  adopted  from  figured, 
the  surgical  staff  of  the  Johns  Hopkins  Hospital,  are  con- 
venient for  grasping  small  vessels  in  delicate  tissues  in  the  peritoneum,  or 
about  the  base  of  the  appendix,    I  have  modified  them  for  the  purpose 
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Fig.  237. — Delicate  Light  Curved  Motise-tooth  Forceps  for  Picking  up  the  Bowel  and  Holding  it  while 
THE  Sutures  are  Passed.    (Two-thirds  natural  size.) 

of  grasping  and  retaining  tissues  by  adding  a  broad  point  and  several 
teeth. 

ANESTHESIA. 

It  is  unnecessary  to  devote  time  and  space  here  to  the  discussion  of  the 
famiUar  anesthetics,  chloroform  and  ether.  Ether  is  to  be  preferred,  as  a  rule, 
on  account  of  its  greater  safety,  but  chloroform  is  the  better  of  the  two  for 
children  and  for  old  people,  as  well  as  when  there  is  a  tendency  to  bronchitis, 
or  in  the  presence  of  nephritis. 

Nitrous  Oxid  Gas. — During  the  past  decade  sundry  efforts  have  been  made 
to  render  the  process  of  anesthetization  less  unpleasant  to  the  patient,  and  less 
tedious  to  the  operator.  The  one  method  which  has  proved  itself  satisfactory 
is  the  combined  nitrous  oxid  and  ether  method,  in  which  nitrous  oxid  gas  is 
used  to  induce  unconsciousness  and  followed  by  the  administration  of  ether. 
Chloroform  cannot  be  used  under  these  conditions,  as  it  is  dangerous  to  follow 
the  depressing  effects  of  the  partial  asphyxiation  of  nitrous  oxid  gas  by  such 
a  cardiac  depressant. 

The  rapidity  of  the  nitrous  oxid  method  is  of  advantage  to  the  patient, 
the  surgeon,  and  the  anesthetizer ;  since  the  time  required  for  loss  of  conscious- 
ness with  the  gas  is  only  from  one,  to  two  and  a  half  minutes,  and  the  time 
necessary  to  secure  complete  anesthesia  from  one  to  five  minutes.  The 
patient  is  also  relieved  from  the  unpleasant  sensations  induced  by  the  adiiiin- 
istration  of  ether,  and  in  most  cases  suffers  much  less  from  disagreeable  after- 
effects, especially  nausea  and  vomiting.  A  further  minor  benefit  is  the  smaller 
quantity  of  ether  required,  the  amount  necessar}^  to  maintain  unconsciousness 
after  anesthesia  has  been  induced  by  the  gas  having  been  estimated  at 
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50  to  70  grams  in  an  operation  lasting  twenty  minutes,  up  to  300  grams  in  one 
lasting  three  hours  and  forty  minutes. 

The  only  difficulties  in  the  use  of  the  method  are  an  occasional  cyanosis 
during  the  administration  of  the  gas,  and  an  increased  secretion  of  mucus.  A 
slight  degree  of  cyanosis  is  inevitable  in  most  cases,  but  if  the  anesthetizer  is 
experienced  and  skilful,  any  marked  symptoms  of  asphyxia  are  present  in  but 
a  small  number  of  instances.  An  increased  secretion  of  mucus  is  rare,  and  is 
always  much  less  than  after  the  administration  of  ether  alone.  The  nausea 
also  is  undoubtedly  less,  and,  as  a  rule,  is  absent  altogether.  Too  much  stress 
cannot  be  laid  upon  the  fact  that  in  the  use  of  nitrous  oxid  gas  the  anesthetizer 
should  be  thoroughly  familiar  with  the  method,  as  upon  this  its  success  largely 
depends ;  most  of  the  instances  of  failure  or  of  unpleasant  results  having  been 
due  to  lack  of  experience,  or  to  want  of  skill.  It  is  occasionall}^,  but  rarely, 
impossible  to  secure  complete  anesthesia  with  nitrous  oxid  gas,  owing  either  to 
extreme  nervousness  on  the  part  of  the  patient  or  to  his  being  habituated  to 
the  use  of  stimulants. 

I  first  used  this  method  in  my  private  hospital  in  1900,  and  I  have  since 
found  it  most  satisfactory  in  many  hundreds  of  anesthesias.  A  brief  account 
of  the  results  attending  its  use  during  the  first  eight  months  of  my  experience 
has  been  published  by  my  associate,  T.  R.  Brown  {''On  new  methods  of  anes- 
thesia," Phila.  Med.  Jour.,  Nov.  3,  1900). 

Nitrous  oxid  gas  has  also  been  employed  with  good  results  as  the  sole 
anesthetic  in  prolonged  operations,  such  as  those  for  removal  of  the  appen- 
dix, where  disease  of  the  kidneys  renders  anesthesia  by  ether  or  chloro- 
form dangerous  to  life.  I  have  tried  it  in  several  cases  of  appendicitis 
when  other  anesthetics  were  contraindicated  for  this  reason,  with  excellent 
results.    Let  me  cite  one  such  case  in  illustration. 

Mrs.  A.  {Sa7i.  No.,  13243,  March,  1902.)  Operation  for  chronic  appendicitis. 
Nitrous  oxid  gas  was  chosen  as  an  anesthetic  because  of  chronic  nephritis  and  a  persis- 
tent albuminuria  of  thirteen  years'  standing,  without  casts.  The  patient  was  under 
the  anesthetic  for  one  hour  and  six  minutes,  during  all  of  which  time  she  was  com- 
pletely unconscious.  Her  pulse  before  anesthesia  was  100,  and  afterward  80.  There 
was  no  nausea  after  the  operation,  and  although  a  little  was  complained  of  at  the  end 
of  twenty-four  hours,  it  was  very  slight,  and  she  suffered  less  than  the  usual  amount 
of  pain.  She  made  an  uninterrupted  recovery,  the  only  point  presenting  anything 
unusual  being  that  she  slept  almost  continuously  for  the  first  week.  The  secretion 
of  urine  was  not  diminished. 

My  experience  in  this  and  other  cases  has  convinced  me  that  nitrous 
oxid  gas  can  be  emplo3'ed  as  the  only  anesthetic  during  long  operations  with 
perfect  safety,  and  I  strongly  recommend  its  use  when  the  existing  conditions 
contraindicate  the  use  of  ether  or  chloroform. 

Cocaine. — It  frequently  happens  that  an  operation  for  appendicitis  is  advis- 
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able  or  necessary  when  the  administration  of  any  general  anesthetic  is  contraindi- 
cated  by  the  existence  of  morbid  processes,  such,  for  instance,  as  chronic  pulmon- 
ary or  cardiac  lesions.  Under  these  circumstances  the  use  of  a  local  anesthetic, 
such  as  cocaine,  becomes  most  valuable.    An  illustrative  case  is  here  given: 

A  young  man,  twenty-one  years  old,  developed  a  primar}^  tuberculosis  of  the 
larynx  at  the  end  of  his  college  career.  The  opportunity  was  offered  him  of  recruit- 
ing in  a  remote  camp  in  the  Carolina  mountains.  Under  the  advice  of  a  specialist  he 
was  desirous  of  taking  advantage  of  this  opportunity,  but  as  he  had  had  several 
attacks  of  appendicitis  during"  the  preceding  year,  the  last  of  considerable  severity, 
he  was  afraid  of  being  removed  from  the  possibility  of  surgical  aid  for  such  a  length 
of  time.  As  the  removal  of  the  appendix  seemed  justified  by  the  circumstances, 
and  as  the  condition  of  his  larynx  contraindicated  the  inhalation  of  either  ether 
or  chloroform,  the  appendix,  which  proved  to  be  adherent,  strictured,  and  filled  by 
a  concretion,  was  removed  under  local  cocaine  anesthesia.  In  ten  days  he  was 
able  to  leave  the  hospital  for  his  proposed  outing. 

The  operation  on  this  particular  patient  was  performed  in  the  spring  of 
1899,  by  Harvey  Gushing,  and,  so  far  as  I  am  aware,  it  was  the  first  in  which 
the  appendix  was  removed  under  local  anesthesia. 

Diseases  of  the  blood-vessels,  of  the  myocardium,  or 
of  the  respirator)'  tract,  a  marked  anemia,  a  suspected 
renal  insufficiency,  an  infectious  disease,  either  in  itself 
the  cause  of  the  local  process,  or  merely  a  concomitant  illness,  and  many  other 
conditions  as  well,  might  be  cited  as  involving  considerable  risk  in  administer- 
ing the  usual  anesthetic.  The  dangers  arising  from  them  apply,  of  course, 
not  only  to  the  operation  for  removal  of  the  appendix,  but  to  any  operative 
procedures  called  for  during  their  progress.  During  typhoid  fever,  for  example, 
it  is  well  known  that  the  administration  of  ether  or  chloroform  may  have  most 
serious  consequences,  and  only  since  the  introduction  and  general  use  of  local 
anesthesia  in  these  cases,  has  the  high  mortality  rate  following  operations  for 
perforation  and  for  cholecystitis,  as  well  as  for  an  associated  appendicitis,  been 
considerably  lowered.  On  several  occasions,  cases  of  suspected  typhoid  per- 
foration, from  the  clinic  of  my  colleague,  W.  Osler,  have  been  explored  under 
a  local  anesthesia,  and  an  acutely  inflamed  appendix  found  to  have  occasioned 
the  symptoms.  The  removal  of  the  appendix  in  these  cases  was  not  followed 
by  any  fatalities. 

There  are  three  different  methods  of  using  a  local  anesthetic  for  operative 
purposes,  but  only  one  of  them  is  widely  applicable  to  the  operation  in  question : 

L  Segmental  anesthesia,  produced  by  lumbar  subarachnoid 
injection  of  the  drug,  which  thus  acts  symmetrically  on  the  posterior  nerve 
roots  of  the  two  sides  up  to  a  variable  segmental  level. 

IL  Regional  anesthesia,  in  which  a  certain  territory  is  ren- 
dered anesthetic  by  injection  of  a  solution  of  the  drug  directly  into  the  per- 
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ipheral  sensory  nerve  trunks,  at  a  distance  more  or  less  remote  from  the  opera- 
tive field. 

III.  Local  anesthesia  proper,  in  which  the  tissues  are  infil- 
trated and  divided  as  encountered  in  the  incision. 

The  first  two  of  these  methods  depend  for  their  efficacy  upon  the  physio- 
logic principle  of  "blocking"  sensory  impulses,  which  is  a  consequence  of  the 
local  action  of  the  drug. 

Segmental  anesthesia  has  unfortunately  many  drawbacks.  In 
the  first  place,  it  is  necessary  that  a  solution  of  sufficient  concentration,  namely, 
1  to  2  per  cent.,  be  introduced  into  the  subarachnoid  space,  and  toxic 
symptoms  are  almost  invariably  seen  after  this,  with  fall  of  blood-pressure 
and  serious  symptoms  of  sliock.  The  reasons  which  contraindicate  a  general 
anesthetic  in  critical  cases  prohibit  spinal  anesthetization  as  well.  Although 
it  may  not  be  injudicious  to  employ  this  method  in  selected  instances, 
there  has  been  a  very  natural  reaction  against  the  indiscriminate  use  of  Beir's 
procedure  in  the  generality  of  cases. 

Regional  anesthesia,  so  satisfactory  in  certain  operations,  such 
as  herniotomy,  or  operations  on  the  neck  or  extremities,  is,  unfortunately, 
hardly  applicable  to  removal  of  the  appendix,  when  the  operative  incision 
lies  in  a  territory  overlapped  by  the  lateral  and  anterior  cutaneous 
branches  of  two  or  three  of  the  lower  dorsal  nerves,  each  one  of  which 
would  consequently  have  to  be  separately  anesthetized  under  the  borders  of 
their  respective  rilw  before  an  analgesic  cutaneous  field  could  be  assured. 

Operations  for  removal  of  the  appendix  are,  therefore,  restricted  to  the 
infiltration  method,  or  local  anesthesia  proper,  and  the 
principles  of  technic  belonging  to  it  will  be  briefly  discussed. 

Major  operations  under  local  anesthesia  are,  generally  speaking, 
considerably  more  tlifficult  than  those  performed  in  the  usual  manner.  In  the 
first  place,  it  is  distracting  to  the  operator  to  have  a  conscious  patient,  and 
exhausting  to  be  called  upon,  during  a  procedure  which  is  necessarily  more 
prolonged  than  would  otherwise  be  the  case,  not  only  to  operate,  but  to  as- 
sume the  responsil)ilities  of  sustaining  the  patient's  morale.  This  latter  duty 
should  partially  devolve  upon  an  assistant,  especially  detailed  to  play  the  part 
of  a  "moral  anesthetist,"  who,  by  occupying  the  patient's  attention,  by  encour- 
agement, and  by  attention  to  his  occasional  wants,  can  do  much  to  relieve  the 
surgeon,  although  the  successful  accomplishment  of  the  operation,  especially 
in  a  nervous  patient,  depends  largely  upon  the  moral  influence  of  the  operator 
himself.  It  is  needless  to  say  that  the  sight  of  the  operating  room,  the  noise 
of  instruments,  or  anything  else  which  might  shock  the  sensibihties  of  the 
patient  is  to  be  studiously  avoided. 

The  method  of  operating  must  necessarily  be  quite  different  from  that 
commonly  followed.  Painstaking  and  tedious  dissection,  with  absolute  hemo- 
stasis  must  of  course  be  observed,  since  the  tissues  must  be  kept  dry  and  free 
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from  blood-staining,  in  order  that  nerves  and  blood-vessels  unexpectedly  en- 
countered need  not  be  divided  and  clamped  in  a  bloody  angle  of  the  incision. 
The  tissues  must  be  handled  with  the  greatest  circumspection  and  the  usual 
rough  methods  of  retraction  and  of  sponging  are  prohibited.  Familiarity 
with  the  neural  anatomy  of  the  region  is  essential,  a  subject  to  which  far  too 
little  attention  is  paid  in  ordinary  methods  of  operating.  The  accidental 
division  or  clamping  of  a  single  uncocainized  nerve  trunk,  unexpectedly  met 
with  in  the  parietal  incision,  may  promptly  and  completeh^  exhaust  whatever 
inhibition  the  patient  possesses  long  before  the  peritoneal  cavitj'  has  been 
opened.  Nerve  trunks  of  any  size  must  be  separately  anesthetized,  as  the 
infiltration  hardly  suffices  to  benumb  them,  and  difficulties  are  apt  to  arise 
because  vessels  and  nerves  are  likely  to  accompany  one  another.  Moreo\'er, 
blood-vessels  of  any  size  are,  in  themselves,  apt  to  give  pain  when  crushed  with 
forceps. 

A  minimal  solution  of  cocaine,  or  one  of  its  equivalents, 
should  be  used.  E  u  c  a  i  n  e  B,  f or  example,  is  highly  recommended  b}'  many 
persons  as  being  less  toxic,  and  more  resistant  to  sterilization.  As  a  matter 
of  fact,  however,  such  weak  solutions  are  required  for  infiltration  purposes 
that  toxic  effects  should  never  be  seen,  and  the  drug  withstands  high  tem- 
peratures sufficiently  well  to  waive  the  latter  objection.  The  solutions  most 
commonly  employed  are  those  advocated  by  Schleich  (Schmerzlose  Opera- 
tionen.  Vierte  Auflage,  Berlin,  1899),  in  which  the  cocaine  is  combined  with 
small  percentages  of  morphine  and  sodium  chloride.  Three  such  combinations 
are  given  by  him,  varying  only  in  the  percentage  of  cocaine,  his  No.  2  being  as 
applicable  to  the  general  run  of  cases  as  any  other  preparation:  Cocaine  mur., 
0.1;  Morph.  mur.,  0.02;  Natr.  chlor.,  0.2;  Aq.  destil  ad  100.0. 

Weaker  solutions  than  this  1  :  1000  formula  may  be  satisfactorily  employed, 
even  up  to  a  0.01  per  cent,  solution;  as  a  matter  of  fact,  an  isotonic  saline 
solution,  when  infiltrated  so  as  to  produce  a  local  edema,  has  a  decidedly 
deadening  influence  upon  pain  transmission. 

It  has  recently  been  recommended  to  add  a  small  amount  of  adrenalin  to 
the  cocaine  solution  (a  few  drops  to  a  1  :  1000  solution)  in  order  to  check  local 
venous  oozing,  which  is  sometimes  very  troublesome. 

Necessarily  there  is  ■alwa3^s  a  certain  amount  of  pain  inflicted  in  operat- 
ing under  local  anesthesia,  although  this  becomes  relatively  insignificant  under 
the  management  of  those  experienced  in  its  use.  Ordinarily  no  adjuvant  to 
the  drug  is  called  for  beyond  the  influence  of  moral  suggestion,  already  empha- 
sized. Should  such  aids  be  indicated,  however,  it  is  well,  before  the  opera- 
tion, to  administer  hypodermically  a  small  dose  of  morphin  (|  grain)  and  to 
hold  a  chloroform  mask  in  readiness  to  tide  the  patient  over  a  difficult  moment 
in  the  operation,  such  as  may  be  produced  by  the  introduction  of  gauze  for  pur- 
poses of  "  walhng  off, "  or  by  the  manipulations  required  to  free  a  tightly  adherent 
appendix.    It  is  astonishing  how  few  whiffs  of  chloroform,  not  even  enough 
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for  a  "primary  anesthesia,"  will  suffice  to  accomplish  this  purpose,  and  indeed 
a  few  inhalations  of  spirits  of  ammonia  dropped  on  the  mask  may  be  no  less 
efficacious.  The  performance  has  in  consequence  been  often  referred  to  as  the 
combined  "morphine-cocaine-chloroform"  method  of  anesthesia. 

There  are  certain  steps  in  the  operative  procedure  itself  where  especial 
precautions  must  be  taken.  To  make  the  skin  incision,  in  the  first  place,  is  a 
simple  matter,  provided  there  has  been  a  linear  wheal  of  local  edema  produced 
by  the  infiltration.  There  should  be  no  unpleasant  subjective  sensation  expe- 
rienced after  the  first  single  insertion  of  the  needle,  which  should  be  made  to 
follow  the  spreading  edema  in  the  line  of  proposed  incision.  An  ordinary 
hypodermic  syringe  or  two  will  suffice  for  the  injection,  although  many  per- 
sons prefer  a  syringe  Avith  a  larger  barrel,  as  it  obviates  the  necessity  for  exchang- 
ing or  refilling  the  smaller  instrument.  The  skin  incision  maj^  be  made  im- 
mediately after  the  completion  of  the  subcuticular  infiltration;  the  anes- 
thesia endures  long  enough  to  insure  the  possibility  of  a  painless  closure  at 
the  end  of  the  operation,  provided  a  subcuticular  running  suture  is  used 
instead  of  the  through-and-through  suture,  which  would  penetrate  normal 
skin  outside  of  the  edeniatized  strip,  and  so  be  painful. 

The  most  difficult  part  of  the  operation  is  the  parietal  incision  through 
panniculus,  muscle,  and  serosa.  Care  is  necessary  in  going  through  the  fat, 
since  stray  filaments  of  the  cutaneous  nerves  may  be  met  with,  and,  owing 
to  the  impracticability  of  edematizing  the  tissue,  such  fibres  must  be  in- 
dividually dealt  with.  The  aponeurosis  and  muscle  belly  of  the  external  ob- 
lique can  usually  be  opened  painlessly  in  the  direction  of  the  muscle  bundles, 
because  the  chief  nerve  trunks  lie  at  a  lower  level,  namely,  between  the  trans- 
versalis  and  internal  oblique  muscles.  The  incision  of  election,  furthermore, 
lies  more  or  less  parallel  with  the  direction  of  these  main,  buried  trunks,  and, 
as  a  rule,  midway  between  the  twelfth  thoracic  and  first  lumbar  nerves,  so  that 
the  incision  may  be  carried  directly  down  to  the  serosa  without  exposing  them. 
Whenever  the  incision  is  longer,  or  more  vertical  than  usual,  the  operator  should 
watch  for  these  nerves,  and  should  the  McBurney  incision  be  used,  and 
the  fibres  of  the  internal  oblique  be  separated  in  a  line  perpendicular  to  the 
more  superficial  opening,  both  nerves  will  almost  invariably  be  encountered. 
The  necessity  for  a  clean  and  bloodless  field  can  thus  be  appreciated.  Should 
the  division  of  these  nerves  be  deemed  essential,  one  or  two  drops  of  a  1 
per  cent,  solution  of  cocaine  may  be  injected  into  the  trunk,  as  far  dorsally  as 
possible;  the  peripheral  portion,  thus  rendered  anesthetic,  is  then  divided 
where  necessary. 

The  parietal  layer  of  the  peritoneum,  curiously  enough,  contains  sensory 
fibres,  and  may  need  cocainization,  although  a  simple  incision  through  it,  pro- 
vided it  is  uninflamed,  does  not  usually  give  much  discomfort.  Dragging  or 
pulling  of  the  peritoneum,  however,  with  retractors  or  with  gauze  is  painful, 
and  must  be  avoided  as  much  as  possible. 
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The  abdomen  being  opened,  the  viscera  may  be  handled  at  will.  Obser- 
vations under  local  anesthesia  on  the  peritoneal  surface  have  shown  that  the 
visceral  serosa  is  completely  devoid  of  sensory  nerves  of  any  sort.  Lennander 
has  especially  called  attention  to  this  point  in  his  Beohachtungen  uber 
die  Sensihilitdt  in  der  Bauchhdhle"  (Mitth.  a.  d.  Grenzg.  d.  Med.  u.  Chir.,  1902). 

The  appendix,  for  example,  may  be  crushed,  ligated,  or  amputated  with- 
out the  patient's  being  aware  of  the  slightest  sensation.  The  same  may  be  said 
of  any  portion  of  the  gastro-intestinal  tract,  and  resections  and  anastomoses 
are  common  enough  under  local  anesthesia.  One  reservation,  howeA-er,  must 
be  made,  namely,  that  any  manipulation  which  causes  sufficient  tension 
upon  the  mesenteric  attachment  of  the  viscera  will  produce  pain  on  account 
of  the  stretching  of  the  adjoining  parietal  serosa.  This  pain  is  ordinarily 
of  a  reflex,  sickening  character,  and  is  referred  to  the  area  of  distribution 
of  the  corresponding  spinal  segments.  Thus,  in  my  experience,  tension  on 
the  mesappendix  occasioned  by  lifting  the  organ  into  the  wound  pre\ious 
to  amputation  may  cause  the  characteristic  epigastric  pain  of  appendical 
colic  (see  Head's  Referred  Pain  of  Visceral  Disease).  In  consequence  of  this, 
should  the  appendix  in  an  interval  operation  be  tightly  adherent  to  the  parietal 
serosa,  or  should  the  latter,  in  an  acute  case,  be  inflamed  and  hypersensi- 
tive, a  few  whiffs  of  chloroform  may  be  necessary  before  liberation  of  the 
organ  can  be  satisfactorily  effected. 

Closure  of  the  wound,  as  a  rule,  offers  no  difficulties,  provided  the  skin 
edges  are  approximated  by  a  subcuticular  suture  not  passing  beyond  the  area 
of  original  edematization,  which  remains  insensitive  for  an  hour  or  two. 


CHAPTER  XXIV. 


INCISIONS. 

It  may  be  laid  down  as  a  general  rule  that  the  appendix  can  be  reached  in 
all  cases  where  a  liberal  incision  is  made  anywhere  in  the  right  lower  quad- 
rant of  the  abdomen;  that  is  to  say,  in  the  space  included  within  the  triangle 
indicated  by  a  line  drawn  (a)  from  the  umbilicus  to  the  symphysis,  (h)  from 
the  symphysis  along  Poupart's  ligament  to  the  anterior  superior  iliac  spine, 
(c)  from  the  umbilicus  around  to  a  point  on  the  crest  of  the  ilium  mid- 
way between  the  anterior  and  posterior  superior  spines  (see  Fig.  238,  p.  525). 
No  one  form  of  incision  is  best  in  all  cases,  for  its  location  must  be  adapted  to 
the  condition  of  the  abdominal  wall  and  to  the  stage  and  peculiarities  of  the 
disease.  If  the  abdominal  wall  is  rigid  ami  thick,  it  is  easier  to  reach  the  ap- 
pendix when  the  incision  is  made  directly  over  it;  if  the  wall  is  lax,  however, 
an  incision  made  anywhere  in  the  lower  quadrant  of  the  abdomen,  or 
even  in  the  median  line,  can  be  retracted  so  as  to  bring  the  appendix 
into  the  opening.  Whenever  the  local  signs,  such  as  swelling,  tenderness,  red- 
ness, and  edema,  are  pronounced,  they  should  determine  the  site  of  the  inci- 
sion. In  cases  in  which  swelling  is  pronounced,  the  incision  should  be  over 
its  most  prominent  part,  rather  to  the  outside,  especially  if  there  is  a  sausage- 
shaped  mass  or  plastron.  When  there  is  no  swelling,  but  localized  tenderness 
in  the  right  iliac  fossa,  the  incision  sliould  be  made  at  some  point  between 
the  right  rectus  muscle  and  Poupart's  ligament.  If  the  pains  persistently  follow 
one  particular  direction,  as  upward  toward  the  liver,  or  backward  toward  the 
kidney,  the  operator  will  do  well  to  bear  this  in  mind,  and  make  his  incision 
as  much  as  possible  over  the  course  of  pain,  since  the  appendix  will  probably 
be  found  in  this  situation.  If  the  pain  is  situated  in  the  back,  the  appendix 
may  lie  behind  the  cecum,  or  to  its  outer  side,  and  it  is  best  to  make  the  incision 
posteriorly,  and  work  up  behind  the  cecum.  The  location  of  the  important 
nerve  trunks  encountered  in  making  the  various  incisions  is  shown  in  Fig. 
239  (p.  527). 

The  conditions  necessitating  operation  must  also  influence  the  choice  of 
incision.  From  this  standpoint  operations  for  removal  of  the  appendix  may 
be  classified  under  three  heads: 

1.  The  exposure  and  removal  of  the  appendix  for  disease  confined  to  the 
organ  itself.  In  this  case  the  incision  is  usually  made  at  some  point  over  or 
near  the  right  iliac  fossa. 
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2.  The  incidental  examination  and  removal  of  the  appendix  during  an  opera- 
tion undertaken  for  morbid  conditions  elsewhere,  such  as  gall-stones,  floating 
kidney,  inguinal  hernia,  or  disease  of  the  pelvic  organs.  The  question  then 
is  how  to  utilize  an  incision  made  for  another  purpose,  in  order  to  remove  the 
appendix  at  the  same  time. 

3.  The  removal  of  the  appendix  during  operations  rendered  necessary  by 
disease  of  another  organ,  which  disease,  there  is  reason  to  suspect,  is  secondary 
to  inflammation  of  the  appendix.  In  such  cases  the  complication  may  be  situ- 
ated at  some  distance  from  the  appendix,  and  the  choice  of  incision  must  then 
be  governed  by  the  necessity  of  relieving  both  conditions,  if  possible. 

A  number  of  different  incisions  have  been  employed  by  surgeons  of  al:)ility 
and  experience,  and  I  think  it  well  to  give  here  a  brief  description  of  some  of 
these  with  a  few  words  on  the  special  field  of  usefulness  in  each  case. 

Median  Incision. — (See  Fig.  240,  a  a.)  This  was  the  form  of  incision 
employed  in  all  the  earliest  celiotomies  for  removal  of  the  appendix.  So  soon, 
however,  as  the  operation  promised  to  become  at  all  general,  the  utility  of  an 
incision  in  the  median  line  began  to  be  questioned,  and  as  early  as  1888  there 
was  a  general  consensus  of  opinion  in  favor  of  abandoning  it  for  some  form 
of  lateral  incision,  either  vertical  or  oblique  {Trans.  Amer.  Surg.  Assoc.,  1888, 
vol.  6,  p.  413).  The  advantages  of  the  median  incision  are  that  no  nerves  or 
important  blood-vessels  are  encountered,  and  the  closure  of  the  wound  is  easily 
effected;  it  also  permits,  in  Avomen,  an  easy  inspection  of,  and  operation  upon, 
all  the  pelvic  viscera.  Its  disadvantage  is  its  distance  from  the  iliac  fossa, 
which  often  necessitates  undue  traction  to  bring  the  appendix  into  view,  a 
serious  drawback  when  the  appendix  is  adherent  or  the  mesocolon  short.  In 
cases  where  the  abdominal  walls  have  been  stretched  by  a  pelvic  tumor  or  by 
repeated  pregnancies,  the  right  side  of  the  incision  is  easily  drawn  over  and 
the  right  iliac  fossa  fulh^  exposed,  but  when  the  abdominal  walls  are  rigid  and 
thick,  as  in  a  nullipara  or  in  a  man,  the  median  incision  offers  a  bad  route.  It 
is  never  now  deliberately  used  for  the  purpose  in  an  uncomplicated  appen- 
dicitis. It  may,  however,  be  emploj^ed  with  advantage  for  the  inspection  and 
removal  of  the  appendix  in  all  cases  where  chronic  appendicitis  complicates 
some  graver  affection,  as,  for  example,  an  ovarian  tumor,  a  fibroid  uterus,  or 
tubal  and  ovarian  disease  on  the  right  side.  The  peculiarity  of  the  median 
incision  when  used  under  these  conditions  is  that  it  must  be  a  long  one,  and 
should,  as  a  rule,  extend  not  less  than  two-thirds  or  three-fourths  of  the  way 
up  to  the  umbilicus,  in  order  to  allow  the  right  border  of  the  incision  to  be 
drawn  sufficiently  far  over  to  the  right  iliac  fossa  to  bring  the  appendix  within 
easy  reach. 

Vertical  Incision. — Incision  5  to  8  cm.  in  length,  along  the  outer  bor- 
der of  the  right  rectus  muscle.  The  advantages  of  this  incision  are  that,  as  the 
deep  tissues  are  purely  tendinous,  the  hemorrhage  is  slight,  and  the  closure 
of  the  wound  easy  and  satisfactory.    Its  disadvantages  are  that  often  it  is  not 


Fig.  23S. — .SnnwiNn  the  Mttsculaii  and  Tendinotts  SxRUCTnRES  Involved  in  Making  the  Various  Inci- 
sions. 

On  the  rij]:ht  sitie  the  panniciilus  is  removed,  expo.sinp;  the  intact  .superficial  muscle,  the  external  ohli(iue, 
and  the  rectu.s  in  its  sheath.  t)u  the  left  the  various  muscular  structures  are  seen  in  their  mutual  relations  in 
several  layers. 


Fig.  239. — Representing  the  Principai,  Arterial  and  Nekvb-trunks  of  the  Right  Abdominal  WalI.. 

The  larger  trunks  running  obliquely,  in  the  direction  of  the  ribs  extended,  are  found  between  the  internal 
oblique  and  transversalis  mu.scles.  The  smaller  branches  given  off  by  these  pass  out  toward  the  skin  or  deeper 
into  the  transversalis.  The  deep  epigastric  and  the  deep  circumflex  iliac  arteries  pass  in  under  the  surface  of 
the  abdominal  wall.  The  arrows  at  a  and  h  indicate  the  position  of  McBurney's  and  Battle's  incisions  resjtec- 
tively.  It  is  of  great  importance  to  avoid  dividing  any  of  these  major  nerve  trunks  in  making  the  incision;  this 
is  best  effected  by  blunt  dissection. 
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directly  over  the  site  of  the  appendix,  and  therefore  the  operator  in  many 
cases  works  awkwardly.  Moreover,  drainage  is  sometimes  difficult.  The  ver- 
tical incision  was  that  employed  by  Morton,  by  Sands,  and  by  other  of  the 
earliest  operators  in  this  country.    It  was  introduced  into  Germany  by  Schuller 


Fig.  240. — Cadaver  Showing  the  Location  of  the  Various  Incisions,  tor  the  Removal  of  the  Appendix 
IN  the  Right  Lower  Quadrant  of  the  Abdomen. 
The  body  wall  is  represented  as  semitransparent  in  order  to  show  tlie  position  of  the  underlying  viscera, 
a,  Median  incision;  b,  Battle's  incision;  c,  Lennander  and  Schuller  (vertical  incisionj ;  d,  Morris;  e,  Fowler's 
oblique  inci-sion  with  extensions;  f,  McBurney;  g,  Sunnenburg,  solid  line — skin  incision,  dotted  line — deep  in- 
cision along  Poupart's  ligament;  h,  Edebohls'  incision  for  both  kidney  and  appendix. 


(Arch.  f.  klin.  Chir.,  Berhn,  1889,  p.  845),  and  is  called  by  Krogius  "Schiiller's 
incision.    (See  Fig.  240,  b  b.) 

Sonnenburg.— (See  Fig.  240,  g  g.)  (Perityphlitis.  1900,  p.  324.)  The 
incision  is  made  close  to  the  ileum,  down  to  Poupart's  ligament.  It  is  seldom 
necessary  to  divide  the  epigastric  artery.    The  lavers  divided  are:  The  skin, 
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Fig.  241. — McBurney's  Incision  (I)  in  the  Skin.     (See  p.  533.) 


fowler's  incision. 
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the  superficial  fascia,  the  external  oblique  muscle,  the  internal  oblique  muscle, 
the  transverse  muscle,  the  transverse  fascia,  and,  finally,  the  peritoneum. 
A  branch  of  the  circumflex  artery  must  usually  be  tied  off',  and  also  a  large 
vein  which  runs  outward  in  the  direction  of  the  incision. 

G.  R.  Fowler. — (Oblique  Incision,  Treatise  on  Appendicitis,  1894,  p.  156.) 


Fig.  242. — McBurney's  Incision  (II). 
Skin  retracted,  exposing  the  external  oblique  muscle  and  its  aponeurosis;  the  muscular  fibres  are  only  found 
in  the  upper  half  of  the  exposed  area.    The  division  is  made  in  the  line  indicated  by  the  separation  of  the  fibres 
in  the  figure.    (See  p.  533.) 


(See  Fig.  240,  e  e,  p.  529.)  Incision  two  to  three  inches  long,  the  middle  of 
which  intersects  at  right  angles  an  imaginary  fine  drawn  from  the  right,  anterior, 
superior  ihac  spine  to  the  umbilicus.  The  direction  of  the  incision,  therefore, 
is  not  quite  parallel  to  Poupart's  ligament,  though  it  is  frequently  spoken  of  as 
being  so.  The  structures  diAnded  are,  the  skin,  the  superficial  fascia,  the  exter- 
nal and  internal  oblique  and  the  transversalis  muscles,  the  transversalis  fascia, 
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and  the  peritoneum.  It  has  the  advantage  of  giving  ready  access  to  the 
appendix,  and  of  being  easilj^  extended  upward  or  downward ;  it  is  frequently 
followed  by  hernia,  however,  in  cases  requiring  drainage. 

Roux. — {Rev.  7ned.  de  la  Suisse  Rom.,  1890,  torn.  4,  p.  325.)    The  ob- 


FiG.  243. — McBurney's  Incision  (III). 
Showing  the  skin  with  the  external  oblique  muscle  retracted,  and  exposing  the  internal  oblique,  which  is 
also  slightly  drawn  apart  in  the  direction  of  the  incision  about  to  be  made,  exposing  the  transversaiis  muscle 
below.  The  fibres  are  divided  where  they  are  longest.  The  important  point  at  this  stage  of  the  operation  is 
to  avoid  injury  to  the  nerve  trunks  readily  found  crossing  the  upper  and  lower  portions  of  the  field.  An  injury 
to  the  muscular  or  cutaneous  branches  of  the  twelfth  nerve  is  followed  by  muscular  paralysis  or  by  an  anesthetic 
area  over  the  zone  indicated.  Injury  to  the  ilio-hypogastric  nerve,  seen  just  above  the  ilio-inguinal,  produces 
similar  disturbances  in  the  lower  zones  of  the  rectus  and  the  skin.  The  arrangement  shown  is  that  most 
commonly  found. 

lique  incision  was  introduced  into  France  b}'  Roux,  with  a  slight  variation  in 
method  by  which  the  peritoneum,  when  it  is  reached,  is  incised  only  in  the  supe- 
rior external  part  of  the  wound  just  over  the  cecum,  and  not  enlarged  unless 
it  is  necessary  to  do  so. 


mcburney's  incision. 
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C.  McBurney.— ("Gridiron.")  (Ann.  Surg.,  July,  1894,  p.  3S.)  (See  Fig. 
240,  f  f.)  Incision  about  four  inches  long,  crossing  at  right  angles  an  imaginary 
line  drawn  from  the  right  anterior  iliac  spine  to  the  umbilicus,  the  upper  third 
of  the  incision  lying  above  the  line.  (See  Fig.  241,  p.  530.)  The  section  of  the 
external  oblique  muscle  must  correspond  with  that  of  its  aponeurosis,  no  fibres 
being  cut  across.  (See  Fig.  242.)  The  edges  of  the  external  oblique  are  then 
pulled  apart  by  retractors  in  order  to  expose  the  internal  oblique,  whose  fibres, 


Fig.  244. — McBurney's  Incision  (IV). 

Showing  the  excellent  expo.sure  of  the  cecum  and  structures  adjacent  to  the  appendix.  The  size  and  posi- 
tion of  the  opening  can  be  materially  altered  to  meet  changing  conditions,  such  as  an  abnormally  placed  appendix, 
by  traction  in  one  or  another  direction. 

as  well  as  those  of  the  underlying  transversalis  muscle,  are  now  separated  with 
a  blunt  instrument  in  a  direction  parallel  to  their  course,  which  is  nearly  at 
right  angles  to  the  incision  previously  made  in  the  external  oblique.  (See 
Fig.  243.)  Not  more  than  an  occasional  muscle  fibre  need  be  cut.  The  edges 
of  the  opening  are  then  separated  by  blunt  retractors,  thus  exposing  the  trans- 
versalis fascia,  which  is  divided  in  the  same  line  as  the  muscle,  llnally,  the 
section  of  the  peritoneum  is  made.    The  perfect  exposure  secured  in  this  way 
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is  shown  in  Fig.  244.  After  the  appendix  is  removed,  the  wound  in  the  peri- 
toneum is  closed  by  suture;  the  fibres  of  the  transversahs  and  of  the  internal 
oblique  fall  together  as  soon  as  the  retractors  are  withdrawn,  and  their  closure 
is  made  complete  by  a  couple  of  fine  catgut  stitches.  The  wound  in  the  ex- 
ternal oblique  is  sewed  with  catgut  from  end  to  end.  This  method  was  de- 
vised for  the  purpose  of  obviating  the  occurrence  of  hernia,  a  common  sequela 
after  vertical  or  oblique  incisions.  The  abdominal  wall  owes  its  strength 
largely  to  the  gridiron-like  arrangement  of  its  muscular  and  tendinous  fibres, 
and  as  in  this  operation  these  fibres  are  not  cut,  but  separated,  their  normal 
arrangement  is  not  disturbed,  and  the  strength  of  the  wall  after  the  operation 


Fig.  245. — Finney's  Incision. 
Showing  marked  disassociation  of  skin  and  muscle  incisions  for  the  purpose  of  protecting  the  deep  wound.  The 

deep  incisions  are  those  which  are  displaced. 

is  finished  is  almost  as  complete  as  if  no  operation  had  been  done.  This  method 
possesses  the  additional  advantage  of  causing  no  bleeding  except  from  the  inci- 
sion in  the  skin,  and  little  or  no  post-operative  pain,  since  no  nerves  nor 
muscle  fibres  need  be  divided.  Finney's  modification  of  the  jMcBurney 
incision  is  shown  in  Fig.  245. 

Incision  in  the  Semilunar  Line. — (Battle,  Brit.  Med.  Jour.,  1895,  vol. 
2,  p.  1360.)  This  is  a  vertical  incision  of  variable  length  in  the  right  iliac 
region,  following  the  direction  of  the  linea  semilunaris.  (See  Fig.  246,  a.) 
The  middle  of  the  incision  corresponds  to  the  point  where,  in  the  opinion 
of  the  surgeon,  the  appendix  will  be  found.  The  skin  and  the  subcu- 
taneous tissue  are  incised,  and  the  aponeurosis  of  the  external  oblique  is 
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Fig.  246. — Incision  in  the  semilunar  line  (a)  practised  by  Battle,  Kammerer,  Jalaguier.  Lennander  make? 
his  skin  incision,  and  also  that  which  divides  the  anterior  lamella  of  the  rectus  sheath,  0.5  to  2  cm.  median  to  the 
lateral  border  of  the  rectus  (b). 
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exposed  as  it  spreads  over  the  rectus  muscle.  The  outer  part  of  the  sheath 
of  the  right  rectus  is  then  incised,  and  the  muscle,  having  been  separated  from 
the  sheath  with  the  forefinger,  is  drawn  toward  the  median  line.  (See  Fig. 
247.)  On  retracting  the  muscle  the  deep  epigastric  artery  is  seen  lying  on 
its  posterior  sheath,  but  this  is  easily  avoided.  The  thin  posterior  sheath  of 
the  rectus,  the  subperitoneal  tissue,  and  the  peritoneum  are  all  divided  to  the 


Rectus 


Fig.  247. — Incision  in  Semilunar  Line  Opening  the  Rectus  Sheath  and  Exposing  the  Deep  Epigastric 

Vessels  under  the  Retracted  Rectus  Muscle. 
Note  carefully  the  nerves  exposed  and  implicated.    The  subsequent  incision  through  the  posterior  sheath 
of  the  rectus  is  indicated  by  the  vertical  line. 


full  extent  of  the  incision.  After  removal  of  the  appendix,  the  wound  is  closed 
by  interrupted  silk  sutures  in  three  layers  from  behind  forward.  The  pos- 
terior part  of  the  sheath  and  the  structures  behind  the  muscle  are  brought  to- 
gether in  one  line  of  sutures,  after  which  the  rectus  muscle  is  allowed  to  return 
to  its  normal  position.  (See  Fig.  248.)  The  anterior  part  of  the  sheath,  with 
its  external  oblique  aponeurosis,  is  next  sutured,  and  finally  the  subcutaneous 
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tissue  and  the  skin.  This  method  has  the  same  advantage  as  that  of  McBurney, 
namely,  the  avoidance  of  hernia  as  a  post-operative  sequela.  It  has  also  the 
same  disadvantage  of  requiring  a  slightly  longer  time  than  the  simpler  opera- 
tions.* 


Incision 

Li'nea  alba 


Fig.  248. — Showing  the  Division  of  the  Strata  of  the  Abdominal  Wall  in  the  Incision  over  the  Semi- 
lunar Line. 

The  upper  figure  shows  the  direction  taken  in  ths  incision,  while  the  lower  shows  the  tissues  divided  and 

retracted. 

This  incision  has  also  been  independently  advocated  by  I"L\.mmerer  (Ann. 
Surg.,  1897,  vol.  26,  p.  225);  Jalaguier  (Presse  vied.,  1897,  tom.  5,  p.  53); 
and  Lennander  {Centrdhl.  f.  Chir.,  1898,  vol.  25,  p.  90). 

*  Battle's  original  publication  in  1895  was  very  brief,  scarcely  more  than  a  note,  and  possi- 
bly for  this  reason  was  almost  entirely  overlooked.  After  the  appearance  of  other  claims  he 
published  a  second  paper  describing  his  method  at  greater  length  (Brit.  Med.  Jour.,  1897, 
vol.  1,  p.  965). 
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R.  T.  Morris.— (Short  Incision.)  (Med.  News,  April  7,  1894.)  (See  Fig.  240, 
d  d,  p.  529.)  Incision  1^-  inches  long  exactly  over  the  site  of  the  appendix  in  a 
line  following  the  direction  of  the  external  oblique  fibres.  The  distal  end  of  the 
incision  terminates  at  the  right  margin  of  the  right  rectus  muscle.  After  cutting 
the  skin  the  muscles  and  fascia  are  separated  by  blunt  dissection.  The  trans- 
versalis  fascia  and  the  peritoneum  are  then  picked  up  on  a  hook,  and  a  guy- 
line  made  of  a  strong  tliread  of  catgut  is  passed  through  them.  A  forceps  is 
then  snapped  on  the  loose  end  in  order  to  keep  the  guy-line  out  of  the  way, 
and  left  there  until  the  wound  is  closed.  After  the  remoA  al  of  the  ajjpendix  the 
retracted  margins  of  the  di\'ided  transversalis  and  the  internal  oblique  apo- 
neurosis, as  well  as  the  peritoneum,  are  brought  up  into  sight  by  traction  on  the 
guy-line.  They  are  then  closed  with  one  suture  of  catgut;  the  guy-line  is  cut 
away,  and  the  external  oblique  with  its  aponeurosis  is  closed  with  one  or  two 
uninterrupted  sutures.  While  the  skin  is  being  closed  it  is  kept  on  the  stretch, 
and  care  is  taken  not  to  include  any  fat  in  the  suture.  The  advantage  of  so 
short  an  incision  is  that  it  reduces  the  length  of  con-\-alescence,  the  patient  being 
in  bed  only  one  and  a  half  weeks,  and  that  it  leaves  an  almost  imperceptible 
scar;  but  it  is  unavailable  where  there  is  pus  or  when  complications  are  present. 
The  right  tube  and  ovary  and  the  posterior  surface  of  the  uterus  are  all  that 
can  be  explored  through  this  incision.  The  disadvantages  and  dangers  of  it 
lie  in  the  fact  that  unexpected  conditions  are  very  often  encountered,  and  the 
peritoneum  as  well  as  the  wound  are  seriously  contaminated  before  the  operator 
is  aware  of  the  fact. 

G.  M.  Edebohls.— (Lumbar.)  (Amer.  Jour.  ObsL,  1895,  p.  165.)  (See  Fig.  240, 
h  h.)  This  incision  is  employed  only  when  the  appendix  is  removed  during 
an  operation  undertaken  for  suspension  of  the  kidney.  The  incision  is  the  same 
as  for  a  suspensory  operation,  but  it  is  extended  farther  down  across  the  loin 
in  the  direction  of  the  anterior  abdominal  wall,  so  as  to  bring  the  anterior  por- 
tion of  the  incision  into  relation  with  the  peritoneal  cavity  and  the  ascending 
colon.  The  peritoneum  is  then  opened  to  the  outside  of  the  ascending  colon. 
This  method  is  never  indicated  except  as  an  accompaniment  to  right  nephro- 
pexy. 

My  own  c u s  t  o m  is  to  use  McBurney's  incision  when  no  pus  is  present, 
as  is  the  case  in  most  interval  operations,  and  Battle's  (semilunar)  incision 
when  an  abscess  must  be  evacuated,  and  there  is  necessity  for  extensive  packing 
with  gauze.  In  exceptional  cases,  when  there  exists  a  mass  of  peculiar  form 
or  location  and  the  diagnosis  is  uncertain,  I  sometimes  find  it  advantageous 
to  make  two  incisions.  The  first,  which  is  purely  for  exploration,  corresponds 
to  Battle's  incision.  After  finding  the  exact  location  of  the  mass  and  its  rela- 
tions to  the  peritoneum,  a  second  incision  is  made  over  the  mass  or  somewhat 
laterally  to  it,  while  one  hand  is  inserted  tln-ough  the  exploratory  wound  for 
guidance.    Before  the  infected  area  is  entered  the  first  incision  is  closed. 

Closure  of  the  Incision. — After  a  perfectly  aseptic  operation  the  inci- 
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sion  should  be  closed  by  means  of  cumol  catgut  or  fine  silk,  the  tissues  being 
united  layer  by  layer  in  an  order  the  reverse  of  that  in  which  the  incision  was 
made.  The  peritoneum  should  be  closed  by  a  continuous  catgut  suture.  The 
transversalis  muscle  is  rarely  sufficiently  developed  to  call  for  a  special  suture. 
After  this  the  internal  oblique  is  united,  preferably  by  interrupted  sutures. 
The  external  oblique  then  follows,  its  aponeurosis  being  united  by  interrupted 
sutures.  Lastly,  the  skin  wound  is  closed  by  a  continuous  subcuticular  suture 
of  catgut,  silkworm-gut,  or  silver  wire.  In  all  doubtful  cases  it  is  best  to  close 
the  wound  only  in  part,  leaving  an  opening  for  drainage.  The  dictum  of  A. 
Worcester,  of  Waltham,  Mass.,  uttered  on  this  subject  over  twelve  years  ago, 
is  the  opinion  of  all  experienced  surgeons  to-day  :"Many  a  patient  has 
been  sacrificed  after  an  otherwise  good  operation 
by  the  close  suturing  of  the  abdominal  wound"  (Bost. 
Med.  and  Surg.  Jour.,  Aug.  4,  1892).  C.  P.  Noble  lays  great  stress  upon  the 
overlapping  of  the  tissues  as  an  important  factor  in  the  subsequent  strength  of 
the  abdominal  wall  {Anier.  Jour.  Obst.,  1897,  No.  4). 
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REMOVAL  OF  THE  APPENDIX. 

EXPOSURE  OF  THE  APPENDIX.     TYPICAL  OPERATIONS  FOR  REMOVAL  OF 
THE  APPENDIX.     ATYPICAL  OPERATIONS  FOR   REMOVAL  OF  THE 
APPENDIX.    MECKEL'S  DIVERTICULUM. 

EXPOSURE  OF  THE  APPENDIX. 

The  first  care  of  the  surgeon  after  opening  the  abdominal  ca\aty  should 
be  to  explore  the  area  surrounding  the  cecum,  in  order  to  note  the  presence  of 
swelling  or  induration,  as  well  as  of  intestinal  or  omental  adhesions.  The 
following  local  conditions  may  give  rise  to  an  error  in  diagnosis: 

A  tumor  of  the  right  ovary. 

Inflammation  of  the  right  ovary  or  tube. 

Extrauterine  pregnancy. 

"Worms  in  the  intestinal  canal. 

A  Meckel's  diverticulum. 

A  stone  in  the  right  ureter. 

A  movable  right  kidney. 

Intestinal  and  omental  adhesions. 

Stones  in  the  biliary  tract. 

An  error  is  most  likely  to  occur  in  cases  of  right-sided  pain  in  Avomen,  and 
here  the  first  step  should  always  be  to  examine  the  condition  of 
the  tube  and  ovary  on  the  right  side.  A  mo^^able 
kidney  is  frequently  mistaken  for  an  appendicitis,  and  when  there  is  no 
visible  affection  of  the  appendix  the  kidney  should  be  grasped  and  the  extent 
of  its  mobility  tested  by  gentle  traction.  The  gall-bladder  will  in 
some  instances  be  found  to  contain  stones  the  removal  of  which  will  clear  up 
the  diagnosis.  Intestinal  and  omental  adhesions  should 
always  be  sought  out  and  separated  if  present.  The  right  ureter  can 
be  inspected  on  the  pehdc  brim  just  to  the  inside  of  the  ovarian  vessels;  if  there 
is  a  stone  at  this  point,  it  can  readily  be  seen,  and  if  it  is  lower  down,  the  ureter 
will,  as  a  rule,  be  found  dilated.  E,  o  u  n  d  w  o  r  m  s  are  sometimes  felt 
through  the  wall  of  the  small  intestine,  which  can  be  killed  by  squeezing  or 
needling,  after  which  the  dead  worm  will  be  found  in  the  stool.  A  Meckel's 
diverticulum  should  be  looked  for  along  the  free  border  of  the  ileum, 
beginning  at  the  valve  and  examining  the  bowel  for  a  distance  of  three  feet 
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or  more.  The  symptoms  of  an  inflamed  or  perforated  Meckel's  diverticulmn 
are  often  precisely  the  same  as  those  arising  from  an  appendix  similarly  affected. 
In  all  cases  in  which  the  abdomen  is  opened  for  appendicitis  the  appendix 


Fig.  249. — The  Appendix  Concealed  Behind  the  Ceoum  and  Tlexed  upon  Itself  has  its  Tip  Concealed 

IN  A  Retro-pehitoneal  Pocket. 
The  ileocecal  fold  terminates  in  the  parietal  peritoneum  over  the  psoas  muscle.     Autopsy  January  24,  1902. 

(Natural  size.) 


must  be  removed  when  it  can  be  fomid,  whether  it  appears  normal  or  not, 
for  strictures  and  minute  ulcerations  of  the  mucosa 
may  be  present  which  produce  no  alteration  of  the  peritoneal  surface  recog- 
nizable to  the  naked  eye. 
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In  a  favorable  case  the  appendix  may  slip  out  of  the  incision  at  once ; 
if  it  does  not  do  this,  it  must  be  sought  for  by  feeling  with  the  thumb 
and  forefinger,  the  tenia  muscle  serving  as  a  guide  (see  Fig.  249).  Some- 
times, however,  a  band  passes  from  the  tenia  across  the  cecum,  which 
tends  to  mislead  the  operator  very  seriously  in  looking  for  the  appen- 
dix, should  it  lie  behind  the  cecum  and  beneath  the  ileum,  as  shown  in 
Fig.  250.  Search  should  always  be  directed  to  the  iliac  fossa  below  the 
cecum;  then  to  the  pelvic  cavity,  where  the  appendix  may  sometimes  be 
found  hanging  over  the  brim  of  the  pelvis,  or  even  along  it  (see  Fig.  251) ;  then 
to  the  inner  side  of  the  cecum  in  the  angle  between  the  cecum  and  the  ileum; 

Appe/idJx tir/zifi-p/ir  jo 


Fig.  250. — Shows  a  Misleading  Constricting  Band,  Simulating  the  Anterior  Muscular  Tenia,  well  Shown 

IN  THE  Right-hand  Lower  Figure. 
By  following  this  band,  the  surgeon  will  be  misled  into  searching  for  a  retrocecal  appendix,  when  the  organ 
lies  as  seen.     M.  C,  cet.  twenty-four.    Autopsy  February  1,  1903.    (Two-thirds  natural  size.) 

then  to  the  outer  side  of  the  cecum  (see  Fig.  252) ;  and,  finally,  to  the  posterior 
part  of  the  cecum.  If  the  appendix  occupies  the  retrocecal  position,  as  it  does 
in  a  large  number  of  cases  (see  Figs.  253  and  254),  it  is  discovered,  after  the  exclu- 
sion of  other  positions,  by  lifting  up  the  cecum  with  the  tenia  muscles  in  view, 
and  inspecting  the  point  at  which  the  appendix  disappears  behind  the  bowel. 
If  the  appendix  is  of  the  retrocecal,  extraperitoneal  type,  it  is  then  exposed  to 
view  by  incising  the  cecum  on  its  outer  side,  and  detaching  the  bowel  from  the 
iliac  fossa  until  the  whole  posterior  surface  of  the  cecum  lies  bared.  An  extreme 
case  of  this  type  is  shown  in  Fig.  255,  in  which  the  appendix  could  only  be  brought 
to  view  by  an  extensive  dissection,  begun  on  the  outer  surface  of  the  cecum  and 
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colon  and  carried  inward.  Another  unusual  case,  in  which  the  appendix,  although 
intraperitoneal,  lay  completely  to  the  inner  side  of  the  cecum  and  colon,  is  shown 


Fig.  251. — Appendix  Adherent  ,\cross  the  Common  Iliac  Artery  above  the  Promontory  of  the  Sacrhm. 
Note  also  the  relation  of  the  appendix  to  the  ureter  and  to  the  ovarian  vessels.    P.  W.,  col.,  £et.  seventy-five. 

Autopsy  March  13,  1899. 


in  Fig.  256  (see  p.  548).  An  interesting  group  of  cases  is  formed  by  appendices 
trapped  within  peritoneal  recesses  and  pockets,  as 
shown  in  Figs.  257  and  258  (see  pp.  549,  550).    Search  for  the  appendix  must 


Fig.  252. — EMuiiYiiNic  r)isi'i,.\rF,\iENT  of  the  Appendix,  ■which  is  Buried  ix  .\diif.si(ixs  X'niting  the  Colic 
Flexure  to  the  Gall-bladder,  and  is  bound  down  to  Pre-renal  Peritoneum. 
This  picture  is  invaluable  in  explaining  the  occasional  association  of  appendicitis  with  cholecystitis  and  pye- 
litis.  Autopsy  December  2,  1901.    J.  G.  col.  set.  fifty-five.    Carcinoma  of  stomach,  metastases.  (Three-fourths 
natural  size.) 
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always  be  carried  on  with  the  utmost  caution,  and  the  operator  should  be 
ever  on  his  guard,  since  the  incautious  lifting  of  a  loop  of  bowel  or  the 


Fig.  253. — The  Cecum  and  Coi^on  Lifted,  Showing  the  Adhesions  of  the  Terminal  Ileum  and  the  High 

Retro-colic  Appendix,  Kinked  and  Wrapped  in  Veils  of  Adhesions. 
This  case  shows  well  the  difficulties  which  may  sometimes  be  experienced  in  finding  the  appendix.  Autopsy 

January  23,  1902.    (Natural  size.) 


separation  of  some  trifling  adhesion  may  prove  sufficient  to  let  loose  the  con- 
tents of  an  abscess,  hitherto  scarcely  restrained  by  an  insufficient  barrier.  In 
order  that  the  operator  may  carry  clearly  in  mind  the  various  sites  in  which 
35 
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the  appendix  may  be  found,  as  well  as  the  different  attachments,  as  he  opens 
the  abdomen  to  find  and  remove  it.  a  graphic  presentation  of  these  A'ar}  ing 
positions  is  given  in  Fig.  259  (see  p.  551). 


Fig.  254. — Shows  the  Appendix  Completely  Conce.\li;d  fuo.m  \'iew  bv  the  Cecu.m  and  Colon. 
There  is  a  moderate  degree  of  rotation  of  the  cecum,  which  renders  the  posterior  muscular  band  visible.  This 
may  be  due  to  the  adhesions  of  the  ileum  to  the  psoas  muscle  seen  at  (a).    (Natural  size.) 


Operations  for  the  removal  of  the  appendix  may  be  divided  into  two  classes: 

1.  Typical — In  which  the  infection  is  localized  in  the  appendix  and  can  be 
readily  isolated  from  surrounding  structures. 

2.  Atypical — (a)  In  which  the  appendix  is  densely  adherent  to  some  other 
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Fig.  255. — Showing  the  Appendix  Buried  in  One  of  These  Retro-mesenteric  Pockets. 
The  orifice  of  the  pocket,  in  this  case,  was  completely  occluded  by  adhesions,  and  the  pocket,  within,  was 
completely  obliterated  by  adhesions  to  the  appendix  on  all  sides.  The  peritoneal  coat  of  the  appendix  was  not 
distinguishable.  The  ileocecal  valve  lies  at  (a)  under  the  ileocolic  fold.  The  ileocecal  fold  is  at  (b).  In  order 
to  expose  the  appendix  the  ileum  has  been  lifted  up  to  the  right,  and  an  opening  made  in  its  mesentery.  C.  C, 
col.,  a;t.  twenty-six.    Autopsy  December  15,  1902.    (Natural  size.) 
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Fig.  256. — The  Normal  Position  is  Shown  in  Right-hand  Lower  Figure. 
The  tip  of  the  appendix  lies  at  point  a,  while  the  dotted  lines  mark  the  position  of  the  remainder  of  the  organ. 
The  large  figure  ."shows  the  colon  drawn  aside  so  as  to  expose  the  retro-mesocolic  appendix.    The  importance  of 
this  case  in  explaining  deep-seated  concealed  abscesses  cannot  be  overestimated.    Autopsy  January  28,  1892. 
(Natural  size.) 
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Fig.  258. — An  Antero-posterior  Section  of  the  Preceding. 
.Shows  the  extreme  depth  of  the  pocket  and  its  narrowing  above,  as  it  extends  high  up  under  the  mesocolon.  The 
ileum  has  been  detached  and  the  ileocecal  valve  is  shown. 
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Fig.  259. — A  Collective  Picture  Showing  the  Various  Points  of  Attachment  of  the  Vermiform  Appen 
Dix  TO  Gall-bladder,  Kidney,  Abdominal  Wall,  Ileum,  Uterus  and  Adnexa,  Sigmoid  Flexure,  Blad 
DER,  and  a  Hernial  Sac. 
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structure,  (b)  In  which  the  appendix  hes  behind  the  cecum,  (c)  In  which 
the  disease  of  the  bowel  is  not  Umited  to  the  appendix,  but  involves  the  adjacent 
part  of  the  cecum  as  well. 


TYPICAL  OPERATIONS  FOR  REMOVAL  OF  THE  APPENDIX. 

The  one  feature  common  to  all  operations  for  removal  of  the  appendix 
is  the  ligation  of  the  mesappendix  so  as  to  control  the  vessels.    This  ligation 


Line  of  division  betw.  arterial  circ.  of  cecum  and  appendix. 

Fig.  260. — The  Commonest  Type  of  Circulation  at  the  Appendico-cecal  Angle. 
Follow  the  dotted  line  which  indicates  the  division  between  the  cecal  and  appendical  vessels  in  this  and  the  follow- 
ing diagrams.    The  dotted  line  represents  the  maximum  area  (62  per  cent.). 


Fig.  261. — Normal  Ttpe,  Non-adherent  Appendix. 
The  circulation  is  best  controlled  by  locating  the  vessels  in  the  mesappendix,  and  then  ligating  only  the  main  trunks 
which  supply  the  appendix,  sparing  any  important  branch  going  to  the  cecum,  as  shown  in  the  diagram. 


begins  on  the  free  border,  so  as  to  control  the  vessels  of  the  mesentery 
and   is   continued   onward   as  far  as  the  ceco-appendical   angle,  a  little 
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on  to  the  surface  of  the  appendix.  It  is  important  for  the  surgeon  to 
famiUarize  himself  with  the  varying  conditions  in  the  vascularization  of 
the  appendix  and  the  adjacent  cecum,  in  order  that  the  ligatures  may 
be  applied  so  as  to  control  the  hemorrhage,  and  at  the  same  time  avoid 
cutting  off  the  circulation  of  any  portion  of  the  cecum.  The  line  of  division 
between  the  arterial  supply  of  the  cecum  and  of  the  appendix  in  62  per  cent, 
of  the  cases  is  found  well  out  on  to  the  cecum  (see  Fig.  260).    It  is  manifest 


Fig.  262. — The  Appendical  and  Cecal  Systems  are  here  Entirely  Disassociated  (32  per  cent.). 


Fig.  263. — The  Cecal  Vessels  here  Supply  the  Root  of  the  Appendix  (5  per  cent.). 

that,  for  this  reason,  it  is  of  advantage  not  to  tie  all  the  appendical  vessels  at  too 
high  a  point.  Fig.  261  shows  the  best  methods  of  ligating  in  such  a  case,  sparing 
the  last  cecal  artery,  and  thus  insuring  a  maximum  nutrition  to  the  parts  during 
the  healing  process.  In  32  per  cent,  of  the  cases  the  circulation  is  neatly  divided 
at  the  base  of  the  appendix  (Fig.  262),  and  here  the  ligature  may  be  applied  high 
enough  to  give  perfect  control  of  all  the  vessels.  Again,  in  5  per  cent,  of  the  cases 
we  have  a  condition  in  which  the  cecal  artery  supplies  the  proximal  portion  of  the 
appendix  (Fig.  263).    It  is  in  such  cases  that  we  must  be  on  our  guard  against 
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bleeding  after  amputation,  and  especially  for  the  occasional  case  (see  Fig.  264) 
in  which  there  is  a  broad  arterial  anastomosis  between  the  cecal  and  the  appendi- 
cal  vessels  in  the  little  mesentery. 


Fig.  264. — Broad  Arterhl  Anastomosis  in  the  Mes.ippendix  (1  per  cent.). 


Fig.  265. — Showing  the  Method  of  Controlling  the  Circulation  when  the  Mesappendix  is  Bound  Down. 
The  ligatures  must  here  control  the  individual  vessels  close  to  the  appendi.K. 

It  sometimes  happens  that  the  mesappendix  is  so  short  that  the  main 
trunks  cannot  be  exposed  above;  in  such  cases  it  will  be  necessary  to  tie  the 
vessels  singly  (a  procedure  some  surgeons  elect  b}^  preference)  close  to  the 
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appendix,  as  shown  in  Fig.  265.  Wlien  the  appendix  lies  to  the  outer  side  of 
the  cecum,  and  the  niesenteriolum  is  closely  attached,  as  shown  in  Fig.  266, 
it  is  always  safer  to  control  the  terminal  vessels  close  to  the  appendix,  pro- 
ceeding, as  a  rule,  from  tip  to  base. 

In  dealing  with  the  stump  of  the  appendi.K  it  is  important  to  avoid  two  things, 


/ 


Fig.  266. — Showing  the  Control  of  the  Vessels  in  the  Case  of  an  Appendix  Adherent  to  the  Outer  Sur- 
face OF  THE  Colon. 


Fig.  267. 

A  diagram,  after  Edebohls,  to  show  the  danger  of  burying  the  exposed  mucous  membrane  of  the  stump  bottled  up 

in  a  recess  of  the  peritoneal  cavity. 

first,  the  simple  ligation  and  amputation,  1  e  a  v  i  n  g  t  h  e 
mucous  membrane  exposed,  whether  sterilized  or 
not;  second,  a  method  which  has  been  frequently  practisefl  (see  Fig.  267), 
namely,  that  of  1  i  g  a  t  i  n  g  ,  amputating,  and  b  u  r  }^  i  n  g  the 
little    stump   b}^   means   of  sero-serous   sutures.  This 
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proceeding  has  in  more  than  one  instance,  been  the  source  of  serious  post- 
operative sequelae. 

The  earhest  methods  of  treating  the  appendix  are  now  obsolete,  and  no  one 


Fig.  268. — I,  A  Simple,  Widely-used  Method  of  Exsection  of  the  Appendix. 
The  mesentery  is  tied  off,  a  circular  suture  placed,  and  the  appendix  clamped.   (See  p.  558.) 


Fig.  269. — II,  The  Stump  of  the  Appendix  is  then  Grasped  with  Forceps  and  Thrust  into  the  Bowel. 

(See  p.  558.) 

to-day  would  think  of  trimming  off  and  closing  the  rough  edges  of  a  perforation, 
as  in  1887,  or  even  of  simple  ligation  and  excision  without  sterilization,  as  in 
1888. 

A  number  of  improved  methods  for  removal  of  the  appendix  in  simple  micom- 
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plicated  cases  are  now  in  use.  These  typical  operations,  however  different  in 
detail,  may  be  classified  into  the  following  groups : 

1.  Ligation,  excision,  and  sterilization  with  projection  of  stump. 


Fig.  270. — III,  At  the  Same  Time  the  Circular  Suture  is  Tightened  and  Tied,  After  Which  the  Forceps 

IS  Withdrawn.    (See  p.  558.) 


Fig.  271. — IV,  Final  Step  Showing  the  Placing  of  the  Mattress  Sutures  over  the  Circular  Suture. 

(See  p.  559.) 

2.  Ligation,  excision,  and  steriUzation,  with  depression  of  stump. 

3.  Inversion  of  stump. 

4.  Inversion  of  the  entire  unopened  appendix. 
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5.  Amputation  flush  with  the  cecum. 

6.  Amputation  by  means  of  the  cautery. 

A  simple,  satisfactory  method  of  removing  the  appendix  is  that  repre- 
sented in  Figs.  268  to  271  (see  pp.  556,  557).  In  these  figures  the  mesap- 
pendix  is  tied  off  down  to  the  angle.    A  circular  suture  of  silk  or  chroniicized 


Fig.  272. — Shows  the  Method  of  Freeing  the  Amputation  Area  of  all  its  Contents  and  the  Mucosa,  as 

USED  BY  Finney. 

The  appendix  is  clamped  and  the  forceps  then  worked  up  and  down,  producing  the  thin  strip  of  tissue  seen 
in  the  right-hand  figure.  This  may  be  ligated,  the  appendix  amputated,  and  the  stump  inverted  under  the  cir- 
cular ligature.    A  modification  of  this  plan  is  to  turn  back  a  cuff  before  clamping. 

catgut  is  then  laid  in  the  cecum  near  the  base  of  the  appendix,  transfixing 
the  mesentery  if  necessary.  The  appendix  is  then  grasped  with  forceps  and 
amputated,  about  1  cm.  from  the  cecum.  The  cautery  ma}^  be  used  in  making 
the  amputation.  If  the  knife  is  used,  the  end  of  the  stump  should  be  sterilized 
with  carbolic  acid.  The  stump  is  then  grasped  with  a  pair  of  forceps  (see  Fig. 
269)  and  pushed  into  the  cecum  as  the  circular  suture  is  tied  (Fig.  270).  The 


halsted's  method  of  removal. 


559 


wound  area  is  then  buried  under  two  or  three  mattress  sutures  and  the  mesen- 
teriolum  covered  in  by  a  continuous  fine  silk  suture  (Fig.  271). 

In  order  to  render  the  appendix  perfectly  pliable  at  the  point  of  amputa- 
tion, Finney  uses  the  plan  of  crushing  it  near  the  base  with  a  pair  of  forceps, 
and  then  working  the  forceps  up  and  down  so  as  to  free  the  interior  of 
the  appendix  of  its  mucosa.     This  plan  produces  a  narrow  strip  of  tissue 


Fig.  273. — Halsted's  Three  Clamp  Method  of  Removal.    First  Step. 
The  circular  suture  is  placed  as  shown ;  the  three  clamps  are  then  applied,  the  middle  one  first. 

which  may  be  ligated  (Fig.  272)  and  inverted  into  the  cecum  while  a  circular 
suture  is  tied. 

Another  method,  constantly  used  in  the  surgical  department  of  the  Johns 
Hopkins  Hospital,  is  that  of  the  three  clamps ;  applied  as  shown  in  Figs.  273  and 
274;  first  the  middle  clamp,  then  the  one  above,  and  then  the  one  below.  Upon 
removing  the  middle  clamp,  a  narrow  strip  of  compressed  tissue  is  exposed  for 
amputation  with  knife  or  cautery. 
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Other  methods  as  used  by  different  surgeons  are  as  follows : 

C.  Beck  (A^.  Y.  Med.  Jour.,  Dec.  10,  1898).    After  squeezing  the  contents 


Fig.  274. — Halsted's  Three  Clamp  Method,  Second  Step. 
The  middle  clamp  is  removed,  the  ribbon  burned  through  with  the  cautery,  and  the  stump  inverted.    The  knife 
may  be  used  in  place  of  the  cautery,  taking  care  to  sterilize  the  end  of  the  stump  with  carbolic  acid. 


Fig.  275. — Beck'.s  Method  of  Dealixg  -mTH  the  Stump. 
Catgut  ligatures  thrown  around  the  liberated  base  of  the  appendix  and  the  mucous  membrane  excised  as  showTi. 
The  musculo-serous  flap  is  then  united  by  three  Lembert  sutures. 

of  the  appendix  into  the  cecum,  a  catgut  ligature  is  tied  round  the  base  of  the 
organ,  and  a  similar  ligatui'e  is  applied  half  a  centimetre  below  the  first.  The 
appendix  is  then  amputated  with  scissors,  close  above  the  lower  ligature ;  the  exit 
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of  any  fecal  matter  being  prevented  by  the  previous  squeezing  and  tying.  The 
protruding  mucous  membrane  of  the  appendix  is  first  disinfected  with  a  strong 
sohition  of  bichloride  of  mercury,  then  seized  with  an  artery  forceps,  pulled  out  as 
far  as  possible,  and  cleanly  cut  off  with  the  scissors,  the  remnant  being  dusted 
with  iodoform  powder  (Fig.  275).  A  muscular  serous  flap  is  thus  left,  which  can 
easily  be  united  with  Lembert  sutures.  Dusting  the  little  wound  margins, 
which  are  to  be  united,  with  iodoform  is  to  be  carefully  avoided. 

Riedel  {Bed.  klin.  Wochen.,  1899,  p.  749;  also,  Centralbl.  /.  Chir.,  1903,  Bd. 


Fig.  276. — Fowler's  Cuff  Method.    First  Step. 
Mesappendix  divided;  a  temporary  ligature  at  the  base  and  a  ligature  beyond  to  close  the  appendix.    A  circular 
incision  between  the  ligatures  dividing  only  the  outer  coats.    (See  p.  562.) 

30,  p.  1339).  The  mesenteriolum  of  the  appendix  is  tied  off  down  to  the  cecum. 
The  cecum  is  then  freed  of  all  fatty  tissues  around  the  base  of  the  appendix, 
which  is  ligated  with  catgut  close  to  the  cecum,  and  again  with  silk  1  cm.  from 
the  catgut  ligature.  The  appendix  is  divided  and  removed  between  the  ligatures. 
The  accessible  mucosa  of  the  stump  is  now  cut  away  with  scissors  curved  on  the 
flat,  after  which  the  serosa  and  the  muscularis  are  united  with  three  interrupted 
silk  sutures.  The  catgut  ligature  is  now  cut  and  removed.  Close  to  the  three 
silk  sutures,  five  other  silk  sutures  are  passed  through  the  serosa  and  muscu- 
laris of  the  cecum,  in  such  a  manner  as  to  turn  in  the  little  stump  and  approxi- 
36 


562 


REMOVAL  OF  THE  APPENDIX. 


mate  the  serous  surfaces  over  an  area  a  good  centimetre  in  breadth.  Sometimes 
RiEDEL  applies  a  third  row  of  six  or  seven  catgut  sutures,  which  turn  in  the 
appendix  stump  still  further. 

G.  R.  Fowler  (Circular  Flap  Method)  (Treatise  on  Appendicitis,  1894,  p.  162). 
A  temporary  ligature  is  thrown  around  the  base  of  the  appendix  close  to  the 
cecum,  and  twisted  until  it  constricts  the  organ  sufficiently  to  prevent  the 
escape  of  fecal  matter.  A  second  ligature  is  applied  about  half  an  inch  from 
the  first,  and  tied.  A  circular  incision,  including  the  serous  coat  and  the  sub- 
serous connective  tissue,  is  now  made  in  the  space  between  the  two  ligatures 
(Fig.  276).    A  cuff-shaped  flap  formed  of  these  structures  is  turned  back 


Fig.  277. — Fowler's  Method,  Second  and  Third  Steps. 
Upper  figure,  the  cuff  stripped  back,  a  ligature  applied  at  the  base,  and  the  appendix  removed  close  to  ligature 
at  arrow.    Lower  figure,  short  stump  sterilized. 

toward  the  temporary  ligature,  and  another  ligature  of  fine  ordinary  catgut 
(which  has  not  been  hardened)  is  placed  around  the  wall  of  the  appendix  at  the 
bottom  of  the  reflected  cuff  of  serosa  and  within  it.  This  ligature  is  tied 
tightly,  and  cut  oS  close  to  the  knot  (Fig.  277).  The  appendix  is  now 
amputated,  and  the  mucous  membrane  of  the  stump  touched  with  the  ther- 
mocautery or  with  fuming  nitric  acid.  The  cuff-shaped  flap  is  next  placed 
over  the  face  of  the  stump,  which  is  then  grasped  by  a  pair  of  dissecting 
forceps  and  crowded  against  the  wall  of  the  cecum  in  such  a  manner  as  to 
form  a  furrow  or  depression  in  it  (Fig.  278).  The  edges  of  the  cecum  are 
sutured  over  the  stump  of  the  appendix  by  means  of  a  double  row  of  Lembert 
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sutures,  so  disposed  that  the  stump  is  buried  out  of  sight.  In  two  or  three 
days  the  Ugature  about  the  wall  of  the  appendix  gives  way,  but  in  the  mean- 
while the  sutured  edges  of  the  furrow  have  become  strongly  adherent,  so  that 
there  is  no  danger  of  escape  of  the  contents  of  the  intestines. 

R.  H.  M.  Dawbarn  (Internat.  Jour.  Surg.,  May,  1895).  The  appendix  is 
surrounded  by  a  purse-string  suture,  three-fourths  of  an  inch  from  its  base,  and 
the  first  half  of  a  surgeon's  knot  is  made  ready,  but  not  tightened.    The  appendix 


Fig.  278. — Fowler's  Method,  Fourth  Step. 
Closure  of  cuff  over  stump. 


is  then  divided,  leaving  a  stump  of  variable  length,  but  never  shorter  than  half 
an  inch.  A  pair  of  forceps  with  closed  blades  is  introduced  through  the  stump 
into  the  cecum,  the  blades  opened,  and  the  calibre  of  the  stump  stretched  so  as 
to  overcome  any  stricture  (Fig.  279).  The  extreme  free  end  of  the  stump  is 
then  seized  by  a  similar  pair  of  mouse-toothed  forceps  and  the  stump  invag- 
inated  like  a  glove  finger.  When  this  proceeding  is  accomplished,  the  forceps 
and  the  appendix  are  one-half  an  inch  inside  the  cecum.    The  purse-string  is 
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mm  tightened,  and  while  this  is  being  done,  the  forceps  are  withdrawn.  This 
method,  which  is  very  rapid,  has  the  further  advantage  of  doing  away  with 
the  evil  of  approximating  infected  surfaces,  since  it  brings  two  peritoneal  sur- 
faces into  contact. 


Fig.  279. — Dawbarn's  HrETHOD. 
A  purse-.?tring  ligature  is  applied  around  the  appendix  J  of  an  inch  from  the  base.    The  appendix  is  then 
amputated,  and  the  stump  stretched  with  a  pair  of  forceps  (a)  as  shown.    This  facilitates  the  inversion,  which 
is  effected  by  clasping  the  cut  edges  with  a  pair  of  delicate  forceps  and  turning  the  stump  into  the  cecum,  as  shown 
in  the  right-hand  figure,    b,  b',  is  a  window  cut  in  the  cecum  to  show  the  inverted  appendix. 

M.  W.  Herman  (Centralbl.  f.  Chir.,  1901,  Bd.  28,  p.  1026),  under  the  title 
"  Zur  Technic  der  SJwlikoidektomie, "  cites  a  case  in  which  an  abscess  de^-eloped 
in  the  little  dead  space  between  the  end  of  the  amputated  and  ligated  ap- 
pendix and  the  sero-serous  sutures  which  buried  it  in  the  cecal  wall.  The 


EDEBOHLS'  METHOD  OF  REMOVAL. 


565 


details  of  the  autopsy,  unfortunately,  are  not  given.  On  account  of  this 
experience  the  plan  was  adopted  in  Rydygier's  clinic  of  inverting  the  stump 
of  the  appendix,  amputated  a  few  millimetres  above  its  base,  into  the  cecum, 
and  closing  the  opening  by  two  rows  of  sero-niuscular  sutures ;  an  operation 
not  dissimilar  to  Dawbarn's. 

G.  M.  Edebohls  (Amer.  Jour.  Med.  Sci.,  June,  1895).  The  appendix  is  sepa- 
rated from  its  mesenteriolum,  and  cleanly  freed  from  all  surrounding  tissues  down 
to  its  cecal  origin.  A  strand  of  fine  silk  or  chromicized  catgut  is  next  passed 
through  the  peritoneal  investment  of  the  caput  coli,  as  close  as  possible  to  the  point 


Fig.  280. — Edebohls'  Method  of  Inverting  the  Appendix. 
A  3trand  of  chromicized  catgut  is  inserted  as  shown  and  u.sed  in  the  inversion  of  the  appendix,  which  is  gradually 
effected  with  fingers  and  forceps  as  shown  (a),    b  shows  the  same  in  cross-section. 

of  origin  of  the  appendix,  either  above  or  below.  The  assistant  then  gently  grasps 
the  caput  coli  with  the  index  finger  and  the  thumb  of  one  hand  just  above 
the  appendix,  and  with  those  of  the  other  hand  just  below  it  (Fig.  280).  This 
brings  the  opening  through  which  the  appendix  is  to  be  inverted  between  the 
fingers  of  the  two  hands.  The  0])erator  then  seizes  the  appendix  near  its  base 
with  thumb  forceps,  and  inverts  its  proximal  part.  The  portion  inverted  is 
held  in  place  by  a  finger  of  the  other  hand,  or  by  a  second  forceps,  whiJ  the  first 
forceps  grasps  another  portion  of  the  appendix  and  pushes  it  in  sifter  the  first, 
this  process  being  repeated  until  at  last  the  tip  of  the  appendix  is  pushed  inside 
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of  the  peritoneal  mouth.  The  operator  grasps  the  hps  of  the  opening  tlirough 
which  the  appendix  has  disappeared  with  the  thumb  and  forefinger  of  one  liand. 
With  the  fingers  of  the  other  hand  he  feels  for  and  seizes  the  now  half  inverted 
appendix  through  the  coats  of  the  caput  coli,  and  by  appropriate  manipulation  di- 
rected from  the  origin  toward  the  free  end,  the  semi-inversion  is  soon  converted 
into  a  complete  one  (Fig.  281).  The  exact  moment  when  inversion  is  accom- 
plished is  readil}''  recognized  by  the  fingers.  The  peritoneal  orifice  is  closed  b}^ 
continued  sutures.  This  method  has  the  advantage  of  keeping  the  abdominal 
cavity  free  from  foreign  material  by  doing  away  with  the  necessity  for  opening 
the  appendix  and  suturing  it. 


Fig.  281. — Edebohls'  Method,  the  Inversion  Completed. 
Edebohls  closes  the  inversion  by  a  running  Lembert  or  a  purse-string  suture. 

R.  T.  Morris  {Lectures  on  Appendicitis,  1896,  p.  59).  The  muscular  and  serous 
coats  of  the  appendix  are  divided  in  a  circle  close  to  the  cecum,  leaving  the 
mucous  coat  untouched.  This  inner  coat  is  then  ligated  with  a  strand  of  fine 
eye  silk,  and  the  appendix  amputated.  The  peritoneal  surfaces  of  the  stump 
are  scarified,  after  which  it  is  depressed  and  buried  by  bringing  the  walls  of  the 
cecum  together  over  it  with  three  or  four  Lembert  sutures. 

J.  B.  Deaver  {Ann.  Surg.,  1898,  vol.  27,  p.  79).  After  the  appendix  is  in 
the  grasp  of  the  thumb  and  finger,  the  cecum  is  re])laced  within  the  abdominal 
cavity.  The  appendix  is  then  amputated  flush  with  the  cecum,  and  the 
opening  in  the  latter  closed  with  Lembert  sutures  (Fig.  282).    This  method 
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is  also  recommended  by  A.  Zeller  {Centralbl.  f.  Chir.,  1902,  Bd.  30,  p.  121), 
as  obviating  all  risk  of  infection  from  the  stump. 

A.  J.  C.  Skene  (A^.  Y.  Med.  Jour.,  March  5,  1898).  The  description  of  this 
method  as  it  was  first  performed  is  as  follows :  The  forceps  was  applied  upon  the 
mesappendix  close  to  its  mesenteric  attachment.  A  current  which  heated 
the  forceps  to  180°  F.  was  then  induced  for  half  a  minute.  Upon  removing  the 
forceps  the  tissues  were  found  not  to  be  charred,  but  dried,  having  the  appear- 
ance of  white  horny  matter.  The  desiccated  area  was  then  bisected  with  scissors. 


Fig.  282. — Deaver's  Method  of  Amptjtatino  the  Appendix  Flush  with  the  Cecum  and  Closing  with  Mat- 
tress OR  Lembert  Sutures. 

A  second  seizure  was  then  made,  this  time  upon  the  appendix  itself,  close  to 
the  caput  coli,  after  which  the  same  current  was  induced  and  continued  for  ninety 
seconds.  The  forceps  was  then  removed,  and  the  tissue  divided  in  the  line  of 
the  desiccated  area,  away  from  the  caput.  The  same  result  as  before  was  appar- 
ent, namely,  no  charred  tissue,  no  bleerling,  and,  more  important  than  all,  no 
escape  of  the  contents  of  the  appendix.  The  tissues  had  been  simply  dried  out. 
Just  at  this  point  a  rather  violent  attack  of  retching  came  upon  the  patient, 
which  continued  for  nearly  a  minute,  without  inducing  any  change  whatever  in 
the  stump.    Even  the  severe  pressure  and  strain  thus  occasioned  failed  to  force 
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Fig.  283. — Downes'  Method. 
The  base  of  the  appendix  is  converted  into  a  flat  translucent  cord  by  Downes'  electrothermic  angiotribe. 
The  right-hand  figure  shows  the  appearance  of  the  tissues,  tlie  mesappendix  diviiled  and  tlie  appendix  about 
to  be  amputated  iu  the  direction  of  the  arrow,  as  shown  by  the  left-hand  lower  figure.    (.See  p.  572.) 
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Fig.  284. — H.  A.  Kelly.    Crttshino  Forceps,  Half  Natural  Size,  with  Groove  for  Contact  with  Cautery 
Point  for  Cooking  the  Stump  and  Converting  it  into  a  Translucent  Band. 


Fig.  285. — H.  A.  Kelly's  Method.  I.  The  Mesappendix  is  Ligated  and  Divided.  A  Circular  Suture 
or  Mattress  Sutures  are  the.n  placed  ready  to  turn  in  the  Stump.  The  Appendix  is  then 
Crushed  near  its  Base  with  Powerful  CiRoovED  Forceps  and  held  away  from  the  Cecum  by 
the  wet  Gauze.    It  is  then  slowly  Amputated  with  the  Cautery.    (See  p.  572.) 


Fig.  287. — Kelly's  Method.    III.  The  Operation  Completed.    (See  p.  572.) 
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Showing  the  appendix  grasped  at  its  base  by  a  pair  of  forceps  armed  with  detachable  shields  which  serve  to  pro- 
tect the  adjacent  bowel  and  catch  any  secretions.    (See  p.  572.) 
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a  drop  of  blood  or  serum  into  the  compressed  area.  The  wound  was  closed  with- 
out the  necessity  of  introducing  any  foreign  body  in  the  shape  of  suture  material 
into  the  abdominal  cavity.  The  patient  made  an  uninterrupted  recovery. 
The  method  just  described  has  only  become  generally  available  since  the  inven- 
tion of  A.  J.  DowNEs'  admirable  electrothermic  crushing  forceps,  which  are  shown 
in  the  illustration  with  full  description  in  the  legend  (see  Fig.  283,  p.  568). 

H.  A.  Kelly.  My  own  method  is  that  of  crushing  the  base  of  the  appendix 
with  a  pair  of  powerful  forceps  (see  Fig.  284),  and  then  slowly  amputating  it 
with  the  Paquelin  cautery  at  a  bright  red  heat,  taking  from  thirty  to  fort\'-five 


Fig.  289. — Lennander's  Method,  First  Step. 
The  mesappendix  is  cut  and  a  temporary  ligature  applied  at  the  base  of  the  appendix,  which  is  then  clamped  dis- 
tally  and  amputated  with  the  cautery.    (See  p.  575.) 

seconds  in  the  process.  The  distal  end  of  the  appendix  should  be  clamped  to 
prevent  the  escape  of  its  contents  (Fig.  285).  By  keeping  the  cautery  in  close 
contact  with  the  forceps,  which  is  beveled  for  this  purpose,  the  latter  is  con- 
verted into  a  heating  iron,  and  thoroughly  cooks  the  little  stump,  firmly  sealing 
it,  and  converting  it  into  a  translucent  ribbon  of  tissue,  after  which  it  is  invag- 
inated  into  the  cecum  (Fig.  286),  and  the  circular  suture  drawn  up  covering  the 
wound  area  (Fig.  287).  It  is  safer  to  add  a  row  of  sero-serous  mattress  sutures 
over  this. 

J.  R.  Eastman  (Jour.  Amer.  Med.  Assoc.,  Oct.  11,  1902).    Eastman  uses 


Fig.  290. — Lennander's  Method,  Second  and  Third  Steps. 
The  mucosa  of  the  stump  is  sterilized  with  the  cautery,  as  shown  in  the  upper  figure,  after  which  the  outer  coats 
are  carefully  approximated  by  suture,  and  the  temporary  ligature  is  then  removed.    (See  p.  575.) 
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a  pair  of  artery  forceps,  armed  with  detachable  shields,  for  the  purpose  of  facil- 
itating the  amputation  of  the  appendix  with  the  cautery.  The  shields  are  light 
and  sUp  on  and  off  the  blades  of  the  forceps  with  ease  (Fig.  288,  p.  571). 

Lennander  {Rev.  de  gynec.  et  de  chir.  abdom.,  Sept.-Oct.,  1900).  In  this 
method  the  cautery  is  used  in  the  following  manner.  All  adhesions  are  freed  as 
far  as  possible  and  the  appendix  ligated  close  to  the  cecum  with  a  temporary 
ligature.  It  is  then  clamped  a  little  beyond  this  ligature  with  forceps  (Fig.  289, 
p.  572),  and  amputated  with  a  cautery.  The  projecting  mucosa  is  thoroughly 
sterilized  (Fig.  290),  and  the  sero-muscular  edges  of  the  stump  are  brought 
together  with  a  continuous  suture  of  silk.  After  this  the  little  stump  is  inverted 
and  buried  by  one  or  two  rows  of  mattress  sutures  (Fig.  291).  An  important 
point  is  the  occasional  use  of  the  ileocecal  fold  to  cover  in  the  same  area. 

ATYPICAL  OPERATIONS  FOR  REMOVAL  OF  THE  APPENDIX. 

Adhesions. — In  a  case  of  appendicitis  complicated  by  adhesions  it  is  of  the 
utmost  importance  to  avoid  injury  to  the  coats  of  the  adherent  intestines. 
One  of  the  simplest  complications  is  that  of  omental  adhesions,  in  which  the 
diseased  part  of  the  appendix  is  not  infrequently  found  enveloped  in  the  free  bor- 
der of  the  omentum,  which  acts  as  a  protecting  barrier,  effectively  limiting  the 
spread  of  the  disease.  In  all  such  instances  the  safest  plan  is  to  remove  the 
omentum,  with  the  appendix,  by  excising  as  large  a  piece  as  may  be  necessary, 
and  then  amputating  the  appendix  as  it  lies  undisturbed  in  its  omental  blanket 
(see  Fig.  292).  In  the  case  shown  here  an  unusual  amount  of  the  omentum  was 
removed  on  account  of  numerous  cysts  in  its  substance. 

One  of  the  simplest  forms  of  adhesions,  which  is  also  one  representing  a  conser- 
vative effort  on  the  part  of  nature  to  shut  off  the  peccant  organ,  is  the  forma- 
tion of  a  net  of  adhesions  uniting  the  ileum  to  the 
cecum,  and  pocketing  the  diseased  appendix  below  (see  Fig.  293).  In  the 
removal  of  such  an  appendix  it  is  only  necessary  to  pack  off  on  all  sides  with 
great  care,  and  then  to  cut  through  the  tent  wall,  and  to  liberate  and  excise 
the  organ. 

When  the  diseased  appendix  is  densely  adherent  in  its  distal  portion  it  is 
a  good  plan  to  expose  its  base,  and  then  detach  it  in  such  a  manner  as  to  free  the 
appendix  from  the  cecum.  The  distal  freed  portion  is  then  wrapped  in  a  piece 
of  gauze  for  protection,  while  the  opening  into  the  bowel  is  closed  by  whatever 
method  the  operator  prefers.  After  this  has  been  done,  the  adherent  end  of 
the  appendix  can  be  dissected  out  of  its  bed  with  far  greater  facility  than  was 
possible  when  both  extremities  were  anchored,  the  one  to  the  cecum  and  the 
other  by  the  adhesions;  the  precaution  of  surrounding  the  matted  mass  on  all 
sides  with  gauze,  before  handling  it,  and  so  risking  the  rupture  of  an  abscess, 
must  never  be  omitted.    This  plan  is  especially  suited  to  the  gynecologic  field. 

When  the  whole  appendix  lies  imbedded  in  strong 
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old  adhesions,  and  can  be  removed  (jnly  b}'  digging  it  out  of  its  bed.  there 
is  considerable  risk  of  tearing  the  adjacent  structures,  or  of  exciting  hemorrhage 
by  rupturing  one  of  the  numerous  small  vessels,  which,  being  situated  in  the 
midst  of  the  matted  tissues,  are  difficult  to  control.  In  all  such  cases  it  is  a 
good  plan  to  detach  the  base  of  the  appendix  as  just  described  (or  as  shown 
in  Figs.  294  and  295),  and  then,  catching  the  freetl  end  with  a  pair  of  arter}' 
forceps,  to  lift  it  up  and  circumcize  the  organ  just  below  the  forceps  by  cutting 
through  the  peritoneal  and  on  to  the  muscular  coats.    A  longitudinal  incision, 


Fig.  293. — Showing  the  Enlarged  Inflamed  Appendix  5.5  cm.  long,  1.5  cm.  thick,  Completely  Hidden 
AWAY  BY  Newly  formed  Adhesions  Uniting  the  Ileum  to  the  Base  of  the  Cecum  in  the  Ileo- 
cecal Angle,  thus  forming  a  Tent  Completely  Shutting  in  the  Disease. 

Recurrent  appendicitis.    B.,  Eet.  thirty-two,  Feb.  15,  1902.  Recovery. 


including  only  these  coats,  is  then  carried  down  to  the  dorsum  of  the  appendix 
as  far  as  it  is  visible,  after  which  the  appendix  can  be  stripped  out  of  its  bed  (see 
Figs.  296  and  297)  by  traction  in  the  direction  of  the  tip,  or  it  can  sometimes 
be  delivered  by  a  straight  pull.  If  it  begins  to  break,  it  must  be  grasped  afresh 
with  the  forceps,  lower  down,  and  the  stripping  process  resumed.  In  this  way 
the  entire  mucosa  with  a  portion  of  the  circular  muscular  coat  is  left  behind 
(Figs.  298  and  299).  There  is  often  no  bleeding  at  all,  and  even  if  there  is,  it 
is  more  easily  controlled  than  when  the  appendix  has  been  dissected  out.  This 
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Fig.  295. — H.  A.  Kelly.    The  Incision  is  Continued  a  Shdki  Disiani  io  down  the  Appendix,  which  is 
FURTHER  Lifted  out  of  its  Serosa  and  Muscular  Coats,  as  shown. 


37 
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is  a  dangerous  method  if  the  appendix  contains  pus  in  its  distal  portion.  Wal- 
SHAM  (Treatise  on  Appendicitis,  1901,  p.  25)  advises  that  wlien  the  appendix 
is  so  adherent  to  important  structures  that  the  whole  of  it  cannot  be  removed, 
it  should  be  divided  near  its  cecal  attachment,  the  proximal  end  closed  in  the 


Fig.  296. — H.  A.  Kelly.    The  Remainder  of  the  Appendix  may  then  often  be  Withdrawn  by  Simple 

Traction. 


usual  manner,  and  as  much  of  the  organ  removed  as  safety  will  permit,  either 
by  dissection  or  by  shelUng  out  from  the  peritoneal  cavity. 

In  cases  Avhere  the  end  of  the  appendix  enters  a 
small  abscess  cavity  and  is  surrounded  by  adherent  intestines  which 
cannot  be  stripped  off  with  safety,  I  employ  the  following  method :  After  freeing 
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the  base  of  the  appendix  from  the  cecum,  I  trace  the  appendix  upward  until 
it  enters  the  abscess  cavity,  as,  for  example,  under  the  ascending  colon,  where 
the  separation  of  adhesions  cannot  be  effected  without  injuring  the  coats  of  the 
bowel.  I  then  pack  off  the  field  of  operation  from  the  surrounding  peritoneum 
on  all  sides,  and  after  dividing  the  appendix  at  its  base  with  a  pair  of  forceps, 
proceed  to  split  it  open  all  the  Avay  to  the  tip,  using  the  blade  of  a  pair  of  open 
scissors  or  a  grooved  director  as  a  guide.  It  is  thus  possible  to  penetrate  the 
abscess  cavity,  to  open  and  to  cleanse  it,  without  doing  any  damage  to  the  colon. 
In  one  case  of  this  kind,  I  followed  the  cleansing  of  the  cavity  by  drainage,  and 
the  patient  made  an  uninterrupted  recovery.  Whenever  possible  in  these  or 
similar  cases  (see  Figs.  300,  301,  302,  and  303),  the  mucosa  and  submucosa  of 


Fig.  297. — H.  A.  Kelly.  When  the  Appendix  does  not  Escape  Readily  its  Dohsum  may  be  Incised  down 
TO  THE  Tip,  when  by  Traction,  as  shown,  the  Inner  Coats  are  Removed  from  their  Muscular  Bed. 
(See  p.  576.) 

the  appendix  should  be  removed  by  dissection  or  by  scraping.  Drainage  should 
always  be  used. 

When  the  appendix  is  lost  in  a  mass  of  adhesions 
surrounding  the  head  of  the  cecum,  and  careful  efforts 
to  release  and  expose  it  are  unavaihng,  the  best  plan,  especially  if  the 
operator  becomes  uncertain  as  to  his  landmarks,  is  to  approach  the  mass  in  an 
entirely  new  direction,  namely,  from  above  and  behind  the  cecum,  as 
recommended  by  W.  H.  Carmalt  (Yale  Med.  Jour.,  Jan.,  1896).  His  case 
was  one  where  an  abscess  had  discharged  into  the  bowel  two  years  previ- 
ously, and  had  been  followed,  apparently,  by  complete  recovery.  "The 
cecum,"  he  says,  "presented  itself  directly  under  the  incision,  its  longitudinal 
bands  being  easily  recognizable.  Tracing  these  down  towards  the  head  in 
search  of  the  appendix,  the  cecum  was  found  quite  distorted  in  position,  the 
head  firmly  fixed  and  lost  in  a  mass  of  adhesions  attached  to  the  abdominal 
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Fig.  298. — Mixteh's  Case,  Showing    the  Innek 
Coats  op  the  Appendix,  Including  Mucosa, 

SUBMUCOSA,  AND  A  FeW  FiBEES    OF    THE  ClR- 

cuLARis,  Removed  in  this  Way. 

The  little  tails  hanging  from  the  appendix  are 
vessels  torn  from  the  outer  coats.  (Natural  size.) 
(See  p.  576.) 


Fig.  299. — Blake's  Specimen  of  Long  Appendix 
(24  CM.),  OF  which  the  Proximate  Portion 
has  been  Stripped  out  of  its  Muscular 
Bed  in  this  Way. 

a,  a,  a,  are  hernial  protrusions  of  the  mucosa 
through  muscular  hiatus;  b,  b,  b,  are  similar  hernias 
with  vascular  tits;  c,  c,  c,  are  vascular  tits  as  shown 
in  preceding  figure.    (See  p.  576.) 


Fig.  299 
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wall  directly  over  the  psoas  muscle.  By  careful  separation  of  these  adhesions 
their  area  was  reduced  from  a  couple  of  inches,  more  or  less,  in  diameter,  to 
about  three-fourths  of  an  inch,  at  wliich  point  they  were  found  so  dense  that  it 
would  have  been  impossible  to  separate  them  further  without  great  danger  of 
tearing  a  hole  in  the  intestines,  and  as  yet  no  trace  of  the  appendix  was  discover- 
able.   I  therefore  decided  to  approach  the  mass  from  above  and  behind  the 


Fig.  300. — I.  Showing  a  Retbocolic  Appendix  so  Buried  in  a  Bed  op  Adhesions  that  Removal  in  the 
Usual  Manner  is  Fraught  with  Danger  to  the  Coats  op  the  Cecum.     (See  p.  579.) 

cecum,  and  was  obliged  to  enlarge  the  abdominal  incision  an  inch,  so  that  it 
was  about  four  inches  long.  The  appendix,  which  was  quite  buried  in  the  mass, 
was  greatly  enlarged,  being  fully  five  times  the  normal  diameter;  it  was  sharply 
bent  upon  itself,  forming  alternating  contractions  and  dilatations,  and  bound 
together  to  both  intestine  and  abdominal  wall.  With  some  difficulty  it  was 
isolated  for  about  two-thirds  of  its  distal  extremity,  but  the  proximal  third  was 


582 


REMOVAL  OF  THE  APPENDIX. 


lost  in  the  mass  of  adhesions  already  described  as  binding  down  the  cecum  so 
strongly  to  the  abdominal  wall.  This  was  now  dissected  off  from  the  wall  so 
that  the  head  of  the  cecum  was  free.  The  appendix  was  cut  off  close  to  the  mass 
after  tying  it  firmly  with  catgut.  The  stump  was  thoroughly  cauterized  with 
pure  carbolic  acid,  the  thick  wad  of  adhesions  now  attached  to  the  cecum  was 
pared  to  one-half  or  less  of  its  thickness,  and  the  surface  cauterized  in  the  same 
way.  The  abdominal  wound  was  then  closed.  The  patient  made  a  good  recov- 
ery, although  she  was  under  the  anesthetic  somewhat  over  three  hours." 


Fig.  301. — II.  H.  A.  Kelly's  Method  or  Dealing  with  such  an  Appendix  by  Detachixg  the  Base  first  of 
ALL  AND  Closing  the  Cecum.  If  it  is  then  Impossible  to  Free  any  Portion  of  the  Organ  from  its 
Adhesions  without  Great  Risk  to  the  Coats  of  the  Colon,  it  may  be  Split  Open,  as  shown  in  Dotted 
Line.    (See  p.  579.) 

Fig.  304  represents  a  buried  retrocecal  appendix  operated 
upon  by  Follis,  who  was  able  first  to  locate  the  firm  organ  by  palpation  through 
the  cecum,  and  then  to  expose  it  in  its  retro-peritoneal  position  from  the 
cecal  end  by  an  incision  through  the  peritoneum,  as  shown  in  the  lower  figure. 

A  remarkable  and,  I  think,  unique  case  is  that  of  Finney,  shown  in  Fig.  305, 
in  which  aretrocolic  appendix  was  not  only  situated 
behind  the  peritoneum,  but  actually  lay  with  its 
tip  plunged  into  the  substance  of  the  psoas  muscle. 
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When  the  appendix  is  held  down  by  a  short  mesen- 
tery, or  when  the  mesentery  is  absent,  especially  in  cases 
where  the  appendix  extends  high  up  behind  the  cecum,  it  is  best  to  detach  it  at 
the  root,  and  then  extirpate  it  by  pushing  the  colon  gently  to  the  median  line, 
rather  than  by  dragging  on  the  appendix  itself  and  thus  risking  rupture  of  its  ves- 
sels. A  case  of  this  kind  in  which  the  appendix  was  tightly  adherent  to  the  cecum 
occurred  in  the  practice  of  Delano  Kircher,  and  was  excised  by  him  without 
ligatures. 

When  the  omentum   is  attached   firmly  to   one  part  of 


Fig.  302. — H.  A.  Kelly's  Method.  After  Isolating  the  Appendix  with  (  Iauze,  u  s  Exposed  Mucous  Surface 
AND  ANY  Abscess  near  the  Tip  are  Carefully  Cleansed  and  Thoroughly  Cauterized.     (See  p.  579.) 

the  appendix,  the  safest  plan  is  to  tie  the  omentum  and  separate  it, 
so  that  the  part  attached  to  the  appendix  is  removed  with  that  organ.  This 
is  particularly  necessary  because  the  omentum,  when  attached  in  this  manner, 
sometimes  encapsulates  a  small  abscess,  or  contains  the  point  of  perforation. 
When  on  opening  the  abdomen,  the  omentum  is  found  adherent  in  the  iliac 
fossa  or  about  the  head  of  the  cecum,  it  should  be  detached  with  the  utmost  care 
a  little  at  a  time  and  under  the  closest  inspection.  When  the  omentum  is  adher- 
ent to  the  appendix  or  wrapped  around  it,  it  is  safe  to  presume  that  there  has 
been  a  perforation  of  the  appendix,  and  that  the  omentum  envelops  an  abscess. 
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which  is  ready  to  distribute  its  contents  over  the  peritoneum  the  moment  the 
barrier  is  removed.  There  are  two  forms  of  omental  adhesions  to  the  ap])endix, 
namely,  a  knuckle  adhesion  or  an  adhesion  of  the  free  border  directly  against 
the  inflamed  organ ;  and  an  enveloping  of  the  appendix  in  the  border  of  omentum, 
which  is  wrapped  around  the  extremity  of  the  appendix.  The  omentum  often 
under  these  circumstances  saves  the  life  of  the  patient,  b}^  grasping 
the  appendix  with  its  infectious  materials,  in  such  a  manner  as  to  prevent 


Fig.  303. — Shows  Such  an  Adherent  Appendix  in  Section,  whose  Walls  are  Fused  with  the  Cecum  and 

Colon. 

The  object  of  the  incision,  cauterization,  and  drainage  is  to  leave  the  coats  of  the  appendix  as  a  protecting 
barrier  to  the  colic  wall  (a).  As  much  of  the  mucosa  and  inner  wall  should  be  dissected  as  possible.  (See 
p.  579.) 

extravasation,  especially  when  the  disease  is  situated  in  the  outer  portion  of  a  free 
appendix. 

When  the  appendix  is  so  concealed  that  it  cannot  readily  be  identified, 
it  is  important  to  utilize  the  various  landmarks  and  to  im-estigate  the  cecum 
minutely  on  all  sides  in  order  to  find  its  base,  if  possible,  or  at  least  some  other 
portion.  If  this  is  not  done,  and  the  operator  simply  attempts  to  enucleate  a 
mass  somewhere  in  the  region  of  the  appendix,  he  may  be  betrayed  into  such 
an  unfortunate  mistake  as  was  made  by  N.  P.  Dandridge  (Ann.  Surg.,  1903, 
vol.  38,  p.  367),  which  he  has  reported  with  commendable  frankness  in  order 


Fig.  304. — Folus'  Case  Showing  the  Appendix  Completely  Concealed  under  Adherent  Cecum,  as  is  seen 

IN  Outline  in  Upper  Figure. 
Palpation  revealed  the  site  of  the  appendix,  which  was  very  hard,  owing  to  a  concretion  in  its  tip.    The  lower 
figure  shows  the  adherent  appendix  as  exposed  by  a  transverse  incision  through  the  peritoneum.    Note  the  man- 
ner in  which  the  vessels  of  the  mesappendix  are  disposed.    G.  A.,  set.  twenty-nine.    Chronic  recurrent  appen- 
dicitis.   Operation  April  9,  1903.    Recovery.    (See  p.  582.) 
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that  others  may  profit  by  his  experience.  In  this  case,  which  was  that  of  a 
man  twenty-six  years  old,  an  incision  was  made  at  tlie  outer  margin  of  the  rectus, 
and,  as  the  appendix  could  not  be  found,  a  mass  lying  beneath  the  peritoneum, 


Fig.  305. — Finney's  Case  in  which  the  Appendix  Lay  Retro-peritoneally  and  the  Tip,  of  the  Size  op  an 
Almond,  Containing  a  Concretion,  Lay  Buried  in  the  Substance  of  the  Psoas  Muscle,  as  Shown  in 
THE  Right-hand  Figure.    U.  P.  L,  April  18,  1899.    (See  p.  582.) 

to  the  inner  side  of  the  colon  and  above  the  ileocecal  valve,  was  thought  to  be 
an  exudation  around  it.  This  exudate  was  freed  with  the  finger,  and  a  pulsating 
vessel  of  some  si^e,  which  passed  through  it,  was  ligated.  On  removal,  the  parts 
proved  to  be  a  mass  of  enlarged  glands  about  the  size  of  a  hen's  egg,  which  the 
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microscope  showed  were  not  tuberculous.  The  thickened  and  club-shaped  ap- 
pendix was  found  behind  the  cecum  and  removed.  The  wound,  which  was 
completely  closed,  broke  down  after  the  eighth  day,  fecal  matter  escaped, 
and  afterward  about  15  inches  of  small  intestine  and  cecum  sloughed  away. 
This  injury  was  repaired  after  four  intestinal  operations. 

Retrocecal  Appendicitis. — The  fact  that  a  retrocecal  position  of  the  appen- 
dix demands  special  consideration,  and  may  mislead  the  operator  who  is  not  upon 
his  guard,  was  first  noticed,  to  the  best  of  my  knowledge,  by  C.  B.  Nancrede, 
of  Ann  Arbor,  Michigan  (Med.  News,  1888,  vol.  52,  p.  570).  Recent  investiga- 
tions show  that  the  retrocecal  position  occurs  more  frequently  than  was  for- 
merly supposed.  Monks  and  Blake  found  that  the  appendix  was  behind  the 
cecum  in  over  17  per  cent,  of  all  cases  (Reports  Bost.  City  Hosp.,  1903) ;  Byron 
Robinson  found  it  so  situated  in  20  per  cent,  in  men  and  in  35  per  cent,  in 
women  (Ann.  Surg.,  1901,  vol.  33,  p.  407);  while  statistics  from  the  Johns  Hop- 
kins Hospital  give  the  retrocecal  position  as  present  in  20  to  30  per  cent,  of  all 
cases  (Chap.  VI,  p.  127). 

It  often  becomes  necessary,  therefore,  to  treat  cases  of  appendictis  in  which 
the  appendix  must  be  sought  for  behind  the  cecum.  Several  instances  of  this 
kind  which  have  recently  come  under  my  observation  induced  me  to  hope  that  it 
would  be  possible  to  find  in  retrocecal  appendicitis  such  a  characteristic  syndrome 
of  symptoms  as  would  clearly  define  this  interesting  and  important  group  of 
cases  at  the  bedside.  If  we  could,  with  a  fair  degree  of  certainty,  predicate  in  a 
large  percentage  of  cases  that  the  appendix  and  the  abscess  were  to  be  found 
in  a  retrocecal  position,  such  knowledge  would  be  of  material  aid  to  the  surgeon 
in  guiding  his  exploration.  If,  for  example,  he  knew  that  the  appendix  lay 
behind  the  cecum,  he  would  often  seek  to  conduct  the  operation  extra-perito- 
neally,  lifting  up  the  peritoneum,  much  as  is  done  in  tying  the  common  iliac 
artery;  and  he  would,  in  many  instances,  make  his  external  incision  at  a  point 
higher  up,  above  the  crest  of  the  ilium ;  and  with  the  colon  once  exposed  he  would 
with  greater  precision  seek  for  the  appendix,  which  has  not  infrequenth'  been 
abandoned  and  recorded  as  "not  found"  in  cases  belonging  to  this  very  group. 

My  investigation  of  this  point  has  covered  the  histories  of  90  patients  in 
whom  the  appendix  occupied  the  retrocecal  position;  40  of  which  were  gathered 
from  general  medical  literature,  and  50  from  the  records  of  the  Johns  Hopkins 
Hospital,  all  of  the  latter,  with  two  exceptions  occurring  in  my  own  clinic, 
being  from  the  service  of  my  colleague,  Prof.  W.  S.  Halsted. 

In  order  to  determine  any  special  characteristics  which  might  mark  this  group 
the  following  points  were  determined :  (1)  The  seat  of  pain ;  (2)  the  seat  of  swell- 
ing, and  its  form;  (3)  adduction  of  the  right  thigh;  (4)  the  presence  of  blood 
and  mucus  in  the  stools. 

The  pain  was  located  in  the  right  iliac  fossa  in  65  of  the  90  cases.  In  6  of 
the  40  cases  collected  from  literature  it  was  present  in  the  right  loin,  but  it  was 
not  noted  as  so  found  in  any  of  the  others. 
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The  seat  of  the  swelUng  whenever  stated,  was  in  the  right  iUac  fossa, 
and  in  both  my  own  cases,  as  well  as  in  some  others,  it  is  noted  as  extending 
backward  toward  the  loin.  It  is  frequently  noted  that  the  swelling  was  ill 
defined. 

Adduction  of  the  thigh  is  only  noted  in  a  few  cases,  and  the  same  is  to  be 
said  of  blood  and  mucus  in  the  stools,  which  appear  as  a  note  in  the  history 
but  5  times  in  all. 

In  60  out  of  the  90  cases,  previous  attacks  are  noted  to  have  occurred. 

It  is  manifest  that  no  special  group  of  symptoms  can  be  constructed  from 
these  facts.  I  believe,  however,  that  there  is  a  tendency  on  the  part  of  the  abscess 
to  extend  upward,  behind  the  cecum,  and  out  toward  the  iliac  brim,  forming  an 
elongated  swelling  high  up.  In  cases  where  this  occurs  we  may  reasonably 
expect  that  the  appendix  will  be  found  behind  the  cecum,  and  make  a  corre- 
sponding incision  in  the  loin,  working  back  toward  the  retrocecal  region  in  the 
endeavor  to  expose  the  affected  area. 

The  matter  has  not,  as  yet,  been  borne  specially  in  mind  by  surgeons,  and 
I  venture  to  hope  that  closer  attention  will  reveal  some  differential  points  of 
value,  which  may  enable  us  to  subdivide  this  difficult  subject  and  thus  simplify 
the  treatment  of  at  least  one  group  of  obscure  cases.  I  present  here  brief 
histories  of  the  two  cases  occurring  in  my  own  practice. 

1.  Miss  A.  B.  (J.  H.  H.,  Gyn.  No.  8060,  age  seventeen.)  The  patient  gave 
a  history  of  five  previous  attacks  of  appendicitis,  and  stated  that  she  had  not 
been  free  from  suffering  since  the  third,  at  which  time  the  pain  became  localized  in 
the  right  iliac  fossa.  There  was  decided  resistance  in  the  region  of  the  caput  ceci 
on  palpation,  and  the  indurated  area  was  cylindrical,  extending  upward  along  the 
outer  border  of  the  rectus  muscle  to  the  umbilical  level.  The  resistant  body,  which 
could  not  be  displaced,  was  palpable  between  the  fingers  and  the  pelvic  brim.  The 
mass  in  the  cecal  region  was  thought  to  be  fecal,  since  pressure  caused  gurgling. 
An  incision  in  the  line  of  the  external  oblique  muscle,  rather  high  up  and  away 
from  the  anterior  superior  spine,  revealed  a  mass  posterior  to  the  cecum  and  as- 
cending colon,  which  proved  to  be  a  sac  with  thick  necrotic  walls,  containing  the 
appendix  in  its  centre.    Extirpation  was  followed  by  recovery. 

2.  Mrs.  E.  N.  (J.  H.  H.,  Gyn.  No.  9009,  age  thirty-nine.)  The  patient  gave 
a  history  of  two  previous  attacks,  the  first  of  them  a  year  previously.  The  second 
one  began  with  severe  pain  in  the  abdomen,  at  first  diffuse,  and  then  localized  in 
the  right  iliac  fossa.  There  was  slight  general  fulness  on  the  right  side  of  the  ab- 
domen, and  distention  of  the  sujoerficial  veins,  with  some  tenderness.  On  palpation, 
an  elongated,  circumscribed  mass,  11  cm.  in  length  and  3  cm.  in  breadth,  could  be 
made  out,  filling  the  upper  portion  of  the  right  iliac  fossa.  An  incision  made  parallel 
to  Poupart's  ligament  disclosed  an  abscess  containing  2  ounces  of  "laudable"  pus. 
By  pressure  over  the  abdominal  wall  the  cecum  was  delivered  with  its  abscess  walls, 
and  by  tracing  its  longitudinal  bands,  the  base  of  the  appendix  was  located,  behind 
it.  The  tip  of  the  cecum,  which  was  gangrenous,  opened  into  the  abscess.  The 
appendix  was  removed,  and  the  patient  made  a  good  recovery. 
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There  is  a  well-defined  group  of  cases,  where  the  appendix  lies  back  of  the 
cecum  and  the  ascending  colon,  in  which  a  small  pus  cavity  for  m  s 
somewhere  near  the  tip  of  the  appendix  and  con- 
tinues to  cause  exacerbations  in  the  s  p  t  o  m  s  fro  m 
time  to  time.  The  appendix  is  alwaj^s  embedded  in  a  mass  of 
inflammatory  tissue  and  plastered  into  the  walls  of  the  cecum  so  firmly 
that  it  is  impossil)le  to  separate  it  without  injury  to  the  larger  bowel.  The 
abscess  may  be  an  old  one,  with  thickenetl,  inspissated  pus,  or  it  ma}'  con- 
tain a  few  cubic  centimetres  of  pure  pus,  and  sometimes  a  concretion  is  found 
lying  outside  the  appendix. 

Whenever  the  induration  or  area  of  fluctuation  extends  upward  and  backward 
toward  the  loin,  having  an  elongate,  ovoid,  or  a  sausage  shape,  it  is  better  to 
make  the  incision  correspondingly  o\'er  the  iliac  brim,  and  even  to  extend  it  around 
the  side  somewhat  posteriorly.  After  cutting  through  the  skin,  in  a  direction 
from  above  obliquely  downward,  the  oblique  muscles  are  best  separated  by 
a  blunt  dissection  in  the  direction  of  their  fibres ;  the  transversalis  is  pierced  with 
the  blunt  end  of  an  artery  forceps,  and  the  abscess  cavity  opened.  If  it  is  desir- 
able to  secure  more  room  for  drainage,  the  muscle  fibres  of  the  internal  ol)lique 
may  then  be  carefully  incised,  avoiding  the  injury  of  any  nerve  trunk.  The 
advantage  of  an  incision  in  this  locality  lies  manifestly  in  its  dependent  position 
for  drainage,  when  the  patient  lies  recumbent  or  turned  somewhat  to  the  right 
side.  If  the  abscess  is  a  long  or  a  large  one,  a  counter-opening  may  be  made 
below,  over  the  iliac  fossa,  so  as  to  facilitate  the  cleansing  by  through-and- 
through  irrigation. 

Disease  in  the  Neighborhood  of  the  Appendix. — The  surgeon  should  never 
be  contented  to  discover  and  remove  a  diseased  appendix  only  ;  he  ought  also 
always  to  explore  the  parts  within  reach  in  order  to  discover  any  evidence  of 
further  disease.  First,  he  should  investigate  the  condition  of  the  cecum,  for 
sometimes  there  is  an  evident  involvement  of  that  portion  of  its  base  surround- 
ing the  insertion  of  the  appendix,  and  occasionally  isolated  ulcers  may  be  found 
at  some  point  in  the  caput  coli,  when  they  should  be  excised. 

Figs.  306  and  307  illustrate  the  method  of  excision  to  be  used  when  the  dis- 
ease is  located  in  the  neighborhood  of  the  appendix  or  surrounds  the  cecal 
orifice  of  the  appendix,  as  in  a  case  reported  by  C.  Fenger  {A7)ier.  Jour.  Ohst., 
1893,  p.  194). 

The  patient  was  a  man  nf  thirty-two.  He  had  had  two  typical  attacks  of  ap- 
pendicitis, the  second  of  which  was  followed,  a  month  later,  by  an  abscess  which 
was  incised,  leaving  a  fistula  in  the  right  liuiibar  region  which  was  still  open  when 
he  consulted  Fenger,  a  year  later.  The  patient's  whole  right  side  was  then  occupied 
by  a  board-like  swelling,  covered  with  dilated  veins  in  the  lumbar  region,  while 
below  the  twelfth  rib  there  was  a  fistulous  opening.  This  large  abscess  was  opened 
by  an  incision  leading  from  Petit's  triangle,  downward  and  forward  toward  the 
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crest  of  the  ilium,  cutting  through  skin,  obhque  muscles,  and  a  layer  of  hard,  white, 
connective  tissue,  a  half  an  inch  thick.  From  this  cavity  there  opened  a  sinus 
which  was  found  to  run  down  into  the  ihac  fossa,  and  extend  from  there  do-mi- 
ward  to  four  inches  below  Poupart's  ligament,  along  the  line  of  the  femoral  vessels. 
In  an  upward  direction  the  sinus  extended  under  the  ribs  and  the  lixev,  as  well  as 
backward  four  inches  toward  the  vertebral  column.  These  cavities  were  curetted 
and  the  granulation  lining  removed.  During  irrigation  of  the  upper  ca^■ity  an 
unusually  large  fecal  stone,  an  inch  and  a  quarter  long  and  a  quarter  of  an  inch 
wide,  was  washed  out.  Two  drainage-tubes  were  passed  in  opposite  directions, 
and  the  cavity  filled  with  iodoform  gauze.  A  month  later  a  second  fecal 
stone  was  w^ashed  out,  and  in  another  month  the  cavity  had  closed. 


Fig.  306. — ^Christian  Fencer's  Case  of  Appendix  Densely  Adherent  to  Caput  Com  and  Ileum. 


Another  group  of  cases  in  which  the  large  bowel  is  more  or  less  involved 
is  that  of  a  tuberculous  process  involving  the  cecum 
(ileocecal  tumor)  in  its  early  stages ;  and  in  such  instances,  if  the  attention  of  the 
operator  is  directed  to  the  diseased  appendix  alone,  he  may  amputate  this, 
and  then  have  the  annoyance  of  seeing  a  permanent  fecal  fistula  remain,  while 
the  disease  in  the  iliac  fossa  advances.  Richardson  (N.  Y.  Med.  Jour.,  July, 
1901),  in  speaking  of  cases  where  he  has  been  called  on  to  operate  for  permanent 
fistula  following  operation  for  appendicitis,  says:  "In  several  of  these  patients 
it  was  necessary  to  resect  a  large  portion  of  the  cecum,  for  the  tubercular  pro- 
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cess  had  invaded  all  the  layers,  and  had  caused  extensive  ulceration  of  the  mucous 
membrane." 

Fistula. — Fistula  occurs  in  connection  with  disease  of  the  appendix  under  one 
of  two  conditions,  namely: 

1.  As  a  sequela  to  appendicitis.  These  cases  will  be  considered  in  Chap. 
XXIX. 

2.  As  a  complication  of  chronic  appendicitis.    In  these  cases  the  treatment 


Fig.  307. — Fengeh's  Casio  Showing  above  the  Thickened  Tip  and  the  Perforation  near  the  Base. 

The  middle  figure  shows  the  perforation  and  the  area  of  tissue  excised,  including  both  perforation  and  base 
of  the  appendix.  The  opening  was  closed  by  a  continuous  suture  in  the  mucosa  (x),  a  row  of  Lambert  sutures 
(y)  including  serosa  and  rauscularis,  and  over  this  a  serous  suture  burying  the  whole. 


is  concerned  with  the  removal  of  the  appendix  as  well  as  with  the  cure  of  the 
fistula,  and  they  will,  therefore,  be  considered  here. 

In  operations  where  there  is  an  indurated,  suppurating  area,  with  a  fistulous 
opening  on  to  the  exterior,  the  important  question  is  how  far  to  carry 
the  operation.  In  other  words :  shall  an  effort  be  made  to  remove 
the  fistulous  tract  and  the  appendix  together;  or  shall  the  treatment,  at  first, 
consist  simply  in  a  free  incision  with  cm'ettage,  and  the  establishment  of  direct 
and  thorough  drainage? 


592 


REMOVAL  OF  THE  APPENDIX. 


The  excision  of  the  entire  area  with  the  appendix  as  shown  in  Fig.  308  is  the 
ideal  procedure,  but  it  is  not  ahvays  safe.  It  is  best  adapted  to  those  cases  in 
which  the  fistulous  tract  is  well  defined  and  contracted,  leading  directly  into 
the  diseased  appendix.    A  good  illustration  of  this  class  of  cases  is  the  following: 

Miss  K.  (San.,  Feb.,  1902.)  Following  an  operation  for  suspension  of  the 
right  kidney  the  patient  had  an  attack  of  inflammation  and  swelling  on  the  right 
side,  extending  mostly  above,  but  also  somewhat  below,  and  toward  the  anterior 
superior  spine  of  the  ilium.  An  incision  was  made  by  her  physician,  in  the  scar 
of  the  renal  suspensory  operation,  and  about  500  cc.  of  pus  discharged;  a  counter- 
opening  was  also  made  below  the  anterior  superior  spine,  and  a  drain  passed  from 
one  opening  to  the  other.  Soon  after  the  drain  was  removed,  the  fistulous  open- 
ings closed  and  the  abscess  refom:ied,  to  prevent  which  the  openings  were  then 
kept  open  with  coarse  thread.  It  was  at  last  suspected  that  the  appendix  was  keep- 
ing up  the  trouble,  and  sixteen  months  after  the  original  operation,  I  made  an 
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Fig.  308. — Case  of  Van  Cott's.  '  Fistula  from  an  Appendix  onto  Surface  of  Abdomen. 
The  operation  consisted  in  excising  scar  with  fistula  in  appendix  en  masse. 

incision  13  cm.  long  extending  from  one  fistulous  opening  to  the  other,  and  encir- 
cling both.  All  the  muscles  in  the  abdominal  wall  were  cut  through,  the  retro- 
peritoneal tracts  connecting  the  two  orifices  were  dissected  out,  and  nimierous 
bleeding  vessels  in  the  dense  muscular  tissue  were  clamped;  at  a  point  about  one- 
third  of  the  way  above  the  fistulous  orifice  a  fistulous  diverticuhmi  -was  found  nmning 
down  toward  the  external  iliac  vessels,  which  proved  to  be  the  appendix  wrapped 
in  masses  of  cicatricial  tissue  and  lying  completely  extra-peritoneally,  behind  the 
cecum.  It  was  removed  by  dra^\^ng  it  out,  and  at  the  same  time  dra-^dng  back 
the  tissues  until  its  base  was  reached,  after  which  this  was  approached  from  the 
under  side  of  the  cecum  by  rotating  the  inner  side  of  the  latter  upward  and  out- 
ward. The  base  of  the  appendix  was  then  clamped  with  fine  forceps  close  to  the 
cecum,  the  appendix  cut  away  at  once,  and  mattress  sutures  applied  over  the  for- 
ceps, as  close  as  possible  to  the  root  of  the  appendix.  One  of  the  sutures,  which 
was  of  fine  black  silk,  was  dra^\Ti  up  ready  to  be  tied,  and  whWe  this  was  being  done 
the  forceps  was  released  and  withdrawn.    Several  mattress  sutures  completely 


FISTULA  AS  A  COMPLICATION  OF  APPENDICITIS. 


593 


closed  the  wound.  The  first  row  of  sutures  were  covered  in  by  others.  There 
was  no  escape  of  bowel  contents  nor  soiling  of  the  wound  at  any  time.  Some  granu- 
lation tissue  was  cut  out  from  the  lower  part  of  the  wound  in  the  iliac  fossa ;  above, 
there  was  an  opening  in  the  peritoneum,  about  6  cm.  in  length,  through  which 
the  normal  omentum  and  part  of  the  colon  were  prolapsed.  The  protruding  parts 
were  cleansed  with  salt  solution  and  returned,  and  the  peritoneal  opening  care- 
fully closed.  The  wound  was  then  secured  with  two  layers  of  catgut  sutures,  one 
set  in  the  internal  oblique  muscle,  which  had  been  cut  directly  across  its  fibres,  the 
other  in  the  external  oblique,  which  had  been  simply  pulled  apart  in  the  line  of  its 
fibres.  An  iodoform  gauze  drain  was  left  in  each  angle  of  the  wound  on  account 
of  the  unavoidable  contamination  with  the  contents  of  the  fistula.  The  patient 
made  a  good  recovery. 

The  important  points  in  this  operation  are: 

1.  The  occurrence  of  two  persistent  fistulae. 

2.  The  lateness  of  the  operation  after  the  original  attack. 

3.  The  location  of  the  appendix  in  connection  with  the  position  of  the  abscess, 
by  which  the  distinct  clinical  character  of  this  form  of  retro-peritoneal  appen- 
dicitis is  demonstrated. 

4.  The  character  of  the  operation,  which  demanded  a  much  longer  wound 
than  usual,  and  one  much  higher  up. 

5.  The  method  of  separating  the  external  oblique  fibres,  and  of  cutting  the 
internal  fibres. 

6.  The  removal  of  the  appendix  by  pulling  it  out  of  its  bed,  while  stripping 
it  of  its  adhesions  on  all  sides. 

7.  The  amputation  and  removal  of  the  appendix  by  exposing  its  base  from 
above  and  behind  the  cecum,  instead  of  exposing  it  by  the  trans-peritoneal 
route. 

The  following  case  illustrates  the  use  of  both  methods  successively : 

Miss  C.  (J.  H.  H.,  April,  1898,  age  twenty.)  When  six  or  seven  years  old, 
the  patient  had  an  attack  of  jDain  in  the  right  side  followed  by  an  abscess  which 
developed  sufficiently  to  be  opened  in  forty-eight  hours.  Some  days  after  it 
was  opened,  a  pin  was  found  in  the  dressing,  and  the  whole  trouble  attributed  to 
that.  She  had  no  further  attacks  until  sixteen  years  old,  but  after  that  time 
she  had  several,  the  last  one  occurring  a  week  l^efore  her  admission  to  the  hospital. 
In  this  illness  she  had  pain  and  swelling  in  the  right  iliac  fossa,  with  constipation, 
and  some  pain  and  frequency  in  micturition;  there  were  no  chills,  but  probably 
fever;  no  nausea  nor  vomiting.  On  operation  an  abscess  cavity  was  found  be- 
tween the  skin  and  the  fascia  of  the  external  muscles.  There  was  an  opening, 
about  1  cm.  long,  and  2  cm.  broad,  situated  about  3  cm.  above  Poupart's  liga- 
ment. This  opening  was  lengthened  parallel  to  the  ligament  both  above  and 
below.  At  the  bottom  of  the  cavity  the  fascia  of  the  external  oblique  muscle  was 
found  covered  with  necrotic  material.  No  opening  could  be  found  connecting 
this  with  any  other  cavity  below.  The  walls  of  the  cavity  were  scraped,  the  wound 
38 
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was  partially  closed  and  the  cavity  packed.  The  patient  recovered,  and  about  a  year 
later,  in  June,  1899,  an  interval  operation  was  done  for  removal  of  the  appendix. 
On  opening  the  abdominal  cavity  the  appendix  was  found  adherent  by  its  tip  to 
the  abdominal  wall.  It  was  removed,  the  muscle  being  excised,  and  the  patient 
made  an  uninterrupted  recovery  (see  Chap.  XVI,  p.  370,  Fig.  223). 

Obliteration  of  the  Lumen  of  the  Appendix. — Bryant  has  reported  a  case 
{Jour.  Amer.  Med.  Assoc.,  Nov.  3,  1894)  in  which  there  w^as  a  mass  below  the 
cecum  extending  toward  the  cavity  of  the  pelvis.  The  extreme  end  of  the  appen- 
dix was  free  for  about  half  an  inch,  while  the  rest  was  bm-ied  in  exudate  and 
could  not  be  found.  During  manipulation  the  end  of  the  appendix  Avas  torn  off, 
and  a  probe  was  then  passed  in  until  it  met  with  an  obstruction  due  to  stricture. 
An  incision  was  then  made  up  to  the  stricture,  a  grooved  director  was  introduced 
up  to  the  cecum,  and  the  rest  of  the  appendix  was  thus  located.  It  was  dilated 
beyond  the  stricture  and  found  to  contain  much  offensive  pus.  The  appendix 
was  tied  off  and  removed,  after  which  the  w^ound  w^as  drained  with  iodoform 
gauze.  Lautard,  of  Nice,  on  opening  an  abscess  containing  one  and  a  half 
litres  of  pus,  found  the  appendix  gangrenous  at  its  free  extremity,  and  so  densely 
adherent  to  the  cecum  for  the  rest  of  its  extent  that  it  could  not  be  detached 
without  great  risk  of  rupturing  the  bowel.  The  ragged  edges  of  the  wound 
in  the  appendix  were  trimmed  off  smoothly  and  the  opening  was  then  miited 
by  four  catgut  sutures  to  the  inner  angle  of  the  abdominal  "wound,  and  protected 
by  a  narrow  iodoform  gauze  drain.  The  large  abscess  ca"\at}'  was  stuffed  with 
gauze.  In  two  weeks  the  canal  of  the  appendix  was  wholly  obliterated  and 
in  three  weeks  the  entire  area  was  cicatrized. 

MECKEL'S  DIVERTICULUM. 

Diverticula  of  the  intestine  are  to  be  divided  into  two  classes,  false  and 
true. 

The  false  or  distention  diverticula  are  found  anywhere  in  the  alimentary 
canal,  at  the  mesenteric  border,  at  the  sides,  or  at  the  free  border.  They  are 
round  and  globular,  with  a  somewhat  contracted  base,  and  their  size  varies 
from  that  of  a  pea  to  an  apple,  or  they  may  be  even  larger.  The  individual  coats 
of  the  intestine  are  not  all  continuous  over  these  false  diverticula,  for  on 
dissection  the  fibres  of  the  muscular  coats  are  found  to  be  either  much 
thinned  out,  or  pushed  aside  altogether.  These  diverticula  are  therefore 
hernial  protrusions  of  the  inner  coats  through  the  muscle,  and  there  may  be 
a  great  number  of  them  on  the  intestine  of  any  one  individual. 

The  true  diverticulum,  or  Meckel's  diverticulum  ilei,  represents  the  most 
frequent  anomaly  of  the  alimentary  canal,  occurring,  according  to  various  statis- 
tics, in  from  0.5  to  2  per  cent,  of  all  bodies.  It  is  found  within  a  definite  area 
of  the  ileum,  i.  e.,  at  a  distance  of  30  to  290  cm.  from  the  ileocecal  valve,  the 
most  frequent  measurement  in  the  adult  being  100  cm.,  in  the  newborn  child 
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about  30  cm.  The  diverticulum  may,  however,  in  rare  instances  be  found 
outside  the  classic  region,  either  high  up  (jejunum,  duodenum)  or  far  down 
(cecum,  colon),  according  to  whether  the  upper  or  lower  limb  of  the  primitive 
intestinal  loop  has  undergone  excessive  development.  It  is  always  single  and 
all  the  coats  of  the  intestine  participate  in  its  formation.  Its  shape  is  cylin- 
drical, or  conical,  or  it  may  balloon  at  the  extremity. 

Embryology  of  Meckel's  Diverticulum. — In  the  very  young  embryo  the 
short  and  straight  intestinal  tube  is  still  in  open  communication  with  the  yolk- 
sac,  which  is  situated  directly  in  front  of  it.  As  the  structures  forming  the  body 
wall  grow  from  the  sides  toward  the  front,  they  gradually  narrow  down  the 


Fig.  309. — Type  I.  Diagram  of  the  most  Primi- 
tive Form  of  Meckel's  Diverticulum,  Resem- 
bling THE  Original  Vitelline  Duct. 
It  appears  as  a  short  canal  which  connects  the 
ileum  with  a  ventral  fissure,  the  extent  of  which  may 
be  considerable.    The  di.stal  ileum  is  insufficiently  de- 
veloped, the  anus  being  either  con.strieted  or  occluded, 
and  the  intestinal  contents  pa.ss  through  the  fi.ssure. 
The  canal  is  accompanied  by  the  remains  of  the  om- 
phalo-mesenteric  vessels. 


Fig.  310. — Type  II.  Diagram  of  a  More  Advanced 
Form  of^he  Diverticulum. 
The  fissure  persists,  but  is  narrower,  the  canal 
longer  and  more  .slender,  and,  owing  to  an  intact  anal 
orifice,  the  intestinal  contents  pass  in  the  usual  man- 
ner. The  omphalo-mesenteric  vessels  accompany 
the  canal. 


communicating  portion  between  the  intestinal  tube  and  yolk-sac  until  it  is  but 
a  narrow  channel.  This  is  the  v  i  t  e  1 1  o  -  i  n  t  e  s  t  i  n  a  1  or  omphalo- 
mesenteric duct,  which  normally  becomes  obliterated  and  absorbed  as 
soon  as  the  body  wall  of  the  embryo  is  closed.  If  it  fails  to  disappear,  it  may 
persist  in  the  adult  as  Meckel's  diverticulum,  of  which  we  distinguish  four 
different  types.  These  represent,  with  tolerable  exactness,  the  stages 
of  embryological  changes  through  which  this  peculiar  structure  has  to  pass. 

Type  I . — If  the  arrest  in  development  has  taken  place  before  the  closure 
of  the  opening  of  the  gut  in  the  yolk-sac  has  occurred,  we  find  a  broad  fissure 
at  the  umbilicus,  through  which  fecal  matter  is  discharged.    Associated  with 
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this  condition  is  generally  found  another  anomaly,  dating  back  to  the  same 
embryonic  stage,  namely,  constricted  or  occluded  anus  (see  Fig.  309). 

Type  II . — This  is  a  somewhat  more  advanced  condition,  in  which  the 
fissure  is  smaller,  the  canal  longer,  and  owing  to  an  intact  anal  orifice,  the  in- 
testinal contents  pass  in  the  usual  manner.  This  type  may  be  produced,  if  at 
the  time  of  birth,  a  diverticulum  still  extended  part  of  the  way  into  the  cord  and 
became  tied  off  with  it,  an  ulcerative  process  developing  in  the  diverticulum  and 
leading  to  the  formation  of  an  umbilical  fecal  fistula  (see  Fig.  310). 

Type  III . — This  is  a  still  further  advanced  stage.    The  ventral  fissure 


Fig.  311. — Type  III.  Diagram  of  a  Still  Further  Advanced 
Form  of  Diverticulum. 
The  ventral  fissure  is  closed  and  the  distal  portion  of  the 
canal  has  become  transformed  into  a  fibrous  cord,  which  may  or 
may  not  contain  remains  of  the  omphalo-mesenteric  vessels.  The 
proximal  portion  has  retained  its  lumen  and  appears  as  a  sac  at- 
tached to  the  free  border  of  the  ileum. 


Fig.  312.— Type  IV.— The  Usual  Form 
of  Meckel's  Diverticulum. 
The  proximal  portion  of  the  original 
vitelline  duct  persists,  but  having  become 
closed  at  its  end  and  detached  from  the 
umbilical  region,  it  appears  as  a  pouch 
hanging  free  from  the  convex  border  of 
the  ileum.  The  omphalo-mesenteric  ves- 
sels run  up  to  its  tip. 


is  now  closed;  the  vitelline  duct  persists  only  in  its  proximal  or  ileal  portion, 
forming  a  diverticulum  of  various  length,  while  its  distal  or  umbilical  portion 
has  become  obliterated  and  transformed  into  a  fibrous  cord,  which  acts  as  a 
suspensory  ligament  for  the  diverticulum  (see  Fig.  311). 

Type  IV  . — ^This  is  the  form  most  frequently  met  with,  and  is  that  which 
is  most  apt  to  resemble  a  vermiform  appendix.  Here  the  ventral  or  umbilical 
portion  of  the  duct  has  become  absorbed  and  the  ileal  portion  or  diverticulum 
projects  from  the  free  border  of  the  ileum  (see  Fig.  312). 

The  length  of  Meckel's  diverticulum  varies  from  1  to  20  cm.,  2.5  cm. 
being  the  most  frequent  measurement. 
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The  w  i  d  t  h  may  be  that  of  the  ileum;  more  often,  however,  it  is  shghtly 
less;  it  is  occasionally  very  narrow,  resembUng  a  vermiform  appendix  (Fig. 
313).  Again,  many  cases  have  been  noted  in  which  a  diverticulum  was  found 
two  or  three  times  as  wide  as  the  adjacent  ileum. 

The  diverticulum  is  generally  attached  to  the  free  margin  of  the  ileum, 
i.  e.,  opposite  the  mesenteric  border,  in  which  case,  however,  its  axis  frequently 
points  toward  either  one  side  or  the  other.  It  may,  however,  also  come 
off  at  the  sides  or  even  near  the  mesentery.    Orth  {Lehrh.  d.  speciellen  Path. 


Fig.  313. — An  Unusually  Narrow  Meckel's  Diverticulum,  which  might  easily  be  Mistaken  for  an 

Appendix. 

The  resemblance  is  still  more  marked  if  viewed  upside  down.  Careful  examination  of  its  mode  of  attach- 
ment and  recognition  of  the  fact  that  it  arises  from  the  ileum,  will  at  once  determine  the  true  character  of  the 
structure.  For  a  distance  of  2  cm.  the  diverticulum  is  adherent  to  the  ileum,  and  the  resulting  acute  angle  be- 
tween the  two  gives  rise  to  the  existence  of  a  semilunar  valvular  fold  at  the  junction,  which,  however,  does  not 
suffice  to  prevent  free  communication  between  ileum  and  diverticulum.  The  diverticulum  has  a  well-developed 
mesenteriolum  arising  from  the  mesentery,  in  which  pass  the  omphalo-mesenteric  vessels  supplying  the  organ. 
Specimen  from  the  pathological  collection  of  the  Johns  Hopkins  Hospital,  506.     (Natural  size.) 

Anat.,  Bd.  1,  p.  764)  states  that  it  may  even  be  found  extending  between  the 
leaves  of  the  ileal  mesentery;  but  it  seems  more  likely  that  he  has  referred 
to  a  false  or  distention  diverticulum.  If  attached  to  the  free  border  the  passage 
from  one  to  the  other  is,  as  a  rule,  uninterrupted  hy  any  valvular  structure. 
Not  infrequently,  however,  the  diverticulum  is  found  leaning  toward  the  ileum 
in  a  distal  direction  (Fig.  314).  The  resulting  acute  angle  between  ileum  and 
diverticulum  gives  rise  to  the  formation  of  a  semilunar  valvular  fold  at  the 
junction,  similar  in  character  to  the  semilunar  fold  at  the  ceco-appendical 
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junction.  The  diverticulum  may  be  closely  adherent  to  the  ileum  for  a 
variable  distance,  in  which  case  the  semilunar  fold  is  still  more  pronounced 
(Fig.  313).  Meckel  ("  Ueber  die  Divertikel  am  Darmkanal,"  Arch.  /.  d. 
Physiol.,  Halle,  1809,  Bd.  9,  p.  421)  thought  that  this  narrowing  and  the 
presence  of  the  valve  signified  a  tendency  on  the  part  of  the  ileum  to  effect 
a  normal  closure  at  this  point.  If  the  fold  projects  from  both  the  distal  and 
the  proximal  margin  of  the  orifice,  this  assumption  is  not  without  ground,  and 
there  are  even  instances  where  the  opening  was  completely  occluded  (Orth, 


Fig.  314. — A  Meckel's  Diverticulum  Ilei  with  Several  Small  Distention  Diverticula  at  its  distal 

Portion. 

The  diverticulum  is  situated  at  a  point  45  cm.  from  the  ileocecal  valve  and  attached  to  the  free  border  of 
the  ileum,  pointing,  however,  slightly  toward  the  under  surface  of  the  intestine.  The  omphalo-mesenteric  vessels 
exist  only  on  the  under  side  (the  embryonic  left  side),  whence  they  send  their  branches  around  the  structure.  A 
triangular,  transparent,  non-vascular,  serous  fold  runs  in  the  distal  acute  angle  between  ileum  and  diverticulum. 
Observed  June  6,  1904.     (Natural  size.) 

loc.  cit.).  If  seen  only  on  the  side  toward  which  the  diverticulum  leans,  it 
should  be  regarded  as  of  merely  mechanical  origin. 

The  t  i  p  of  the  diverticulum  is  a  subject  of  interest,  in  so  far  as  the  muscular 
coats  are  here  apt  to  leave  gaps  through  which  the  inner  coats  may  protrude. 
These  hernial  formations  vary  from  the  size  of  a  pea  to  that  of  a  walnut.  They 
are  identical  in  character  with  the  above-described  distention  diverticula  found 
at  any  point  of  the  alimentary  canal.  We  thus  have  a  true  Meckel's  di-\'erticulum 
with  false  diverticula  at  its  cupola  (Fig.  314).  Meckel  {loc.  cit.)  has  described 
this  peculiarity  and  advanced  the  opinion  that  in  the  development  of  the  diver- 
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ticulum  the  same  energy  is  not  expended  as  in  the  development  of  the  intestine. 
The  entire  process  should  disappear,  and  it  is  not  surprising  that  for  this  reason 
the  remaining  portion,  on  account  of  less  firm  texture,  should  frequently  show 
traces  of  insufficient  development,  more  pronounced  in  the  last  and  weakest 
spot — the  tip. 

The  muscular  layers  of  the  diverticulum  are  similar  to  those  of  the 
ileum;  viz.,  an  inner  circular  and  an  outer  longitudinal.  The  latter,  however, 
is  very  delicate  in  some  specimens,  and  may,  in  places,  be  wanting.  The 
m  u  c  o  s  a  is  also  identical  in  character  with  that  of  the  ileum,  and  Osler  (Ann. 
Anat.  and  Surg.,  1881,  vol.  4,  p.  202)  mentions  a  case  in  which  a  Peyer's 
patch  was  found  in  a  diverticulum. 

The  blood  s  u  p  p  1  y  is  of  sufficient  interest  to  merit  a  brief  description. 
The  diverticulum  is  supplied  by  the  remains  of  the  A'itelline  or  oraphalo-mesen- 
teric  vessels.  These  belong  to  the  first  circulation  of  the  embryo,  and  through 
them  the  blood  of  the  vascular  area  inclosing  the  yolk-sac  is  carried  into  the 
two  primitive  aortas  of  the  embryo.  Veins  accompany  these  arteries,  which 
are  at  first  multiple,  but  when  the  intestinal  canal  is  formed  they  are  reduced 
to  two,  one  passing  on  either  side  of  the  intestinal  tube.  When  the  intestine 
bends  away  from  the  now  single  aorta,  to  form  its  first  loop,  the  primitive  mesen- 
tery makes  its  appearance  and  the  omphalo-niesenteric  arteries  unite  to  form 
one  single  vessel,  which  arises  from  the  aorta  and  passes  inside  the  newly  formed 
mesentery  to  the  most  ventral  portion,  where  it  divides  into  two  branches 
which  pass  right  and  left  around  the  intestine  and  then  into  what  remains  of 
the  vitelline  duct  and  yolk-sac.  The  omphalo-mesenteric  artery  changes  in 
later  stages  into  the  main  trunk  of  the  superior  mesenteric  artery,  and  the 
portion  of  the  intestine  in  the  adult  toward  which  this  artery  points  is  the 
region  where  the  vitelline  duct  has  been,  and  where  we  have  to  look  for  a 
Meckel's  diverticulum. 

Even  if  the  diverticulum  disappears,  the  omphalo-mesenteric  artery  may 
persist  and  run  in  a  connective-tissue  strand  up  to  the  umbilicus.  This  was 
the  case  in  a  man,  fifty-four  years  of  age,  mentioned  by  Huntington  (Anat- 
omy of  the  Peritoneum  and  Abdomen,  1903).  The  strand  containing  the  om- 
phalo-mesenteric arter}^  may  arise  from  the  ileum  or  from  the  mesentery,  and 
its  presence  among  the  intestines  is  undoubtedly  an  element  of  danger. 
According  to  Orth  (Ioc.  cit.),  this  fibrous  band  may  exist  between  the  ileum 
and  umbilicus  without  the  presence  of  a  diverticulum,  or  a  diverticulum  may 
be  found  adherent,  with  or  without  a  band,  not  to  the  uml^ilicus,  but  to 
another  portion  of  the  parietal  or  visceral  peritoneum;  and  finally  a  band 
may  arise  from  the  umbilicus  and  be  attached,  not  to  the  intestine,  but  else- 
where. 

The  diverticulum  ma}^  be  supplied  by  two  persistent  branches  of  the  omphalo- 
mesenteric artery,  or  there  may  be  only  one,  the  other  having  become  atrophied. 
From  the  material  at  my  disposal,  it  appears  that  the  right  (embryonic  term) 
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or  upper  branch  is  more  apt  to  atrophy.  In  Fig.  314  the  diverticulum  is 
supphed  by  the  left  branch  (embryonic  term),  i.  e.,  the  one  running  around 
the  under  surface  of  the  ileum.  It  courses  along  the  side  of  the  diverticulum 
toward  the  tip,  and  gives  off  branches  to  right  and  left. 

In  case  there  are  two  omphalo-mesenteric  arteries  (Fig.  315)  they  ascend 
one  on  either  side,  but  not  exactly  opposite  one  another.  The  branches  given 
off  form  broad  anastomoses  with  those  coming  from  the  other  side.  When 
viewed  from  the  side,  we  see  three  or  four  superimposed  vascular  arches  passing 


Fig.  315. — A  Large  Meckel's  Diverticulum  70  cm.  from  the  Valve. 
It  is  supplied  by  two  omphalo-mesenteric  arteries,  one  of  which  has  given  rise  to  the  formation  of  a  mesen- 
"teriolum  on  the  under  surface  (embryonic  left),  while  the  other  passes  in  close  contact  with  the  ileum  and  diver- 
ticulum along  the  upper  surface  (embryonic  right).    Broad  anastomosing  branches  pass  between  the  two.  Au- 
topsy, March  17,  1899.     (Two-thirds  natural  size.) 

in  intervals  of  1  to  2  cm.  from  the  right  to  the  left  omphalo-mesenteric  vessel. 
They  become  shorter  as  they  approach  the  tip.  All  arteries  are  accompanied 
hy  veins. 

An  important  feature  of  the  vascularization  is  the  occasional  presence  of  a 
mesenteriolum  which  contains  the  omphalo-mesenteric  vessels.  While 
in  some  instances  in  which  the  diverticulum  is  short  and  attached  to  a  portion 
of  the  ileum  equally  far  away  from  the  mesenteric  border,  the  vessels  hug  the 
ileum  closely  without  lifting  up  any  serous  fold;  in  other  instances,  in  which 
the  diverticulum  is  long,  or  in  which  it  arises  more  from  the  upper  or  lower  side 
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of  the  ileum,  the  vessels  are  very  apt  to  lift  up  a  serous  fold  of  various  size, 
which  may  contain  a  considerable  amount  of  fat  and  resemble  in  every  way 
the  mesenteriolum  of  the  appendix.  It  extends  from  the  mesentery  near  the 
ileal  border  up  to  the  tip  of  the  diverticulum,  but  may  also  be  shorter.  Some- 
times it  forms  a  little  fatty  protuberance  at  the  tip.  It  is  evident  that  the 
development  of  such  a  structure  is  purely  mechanical,  resulting  from  the  oblique 
position  of  a  contracting  and  expanding  tube  in  which  the  vessels  were  sub- 
jected to  tension  and  lifted  up  a  triangular  peritoneal  reduplication.  Excessive 
distention  of  such  a  specimen  shows  clearly  that  tension  of  the  vessels  produced 
the  mesenteriolum  (Fig.  315).  If  there  are  two  omphalo-mesenteric  arteries, 
only  one  lifts  up  a  mesenteriolum,  i.  e.,  the  one  on  the  concave  surface,  while 
the  other  courses  along  the  convex  side  of  the  ileum  and  diverticulum,  accom- 
panied by  a  varying  amount  of  fat. 

A  diverticulum  may  also  possess  anon-vascular  serous  fold, 
which  passes  in  the  acute  angle  between  the  ileum  and  diverticulum.  It 
is  triangular  in  form  and  closely  resembles  the  ileocecal  fold  (Fig.  314,  p. 
598). 

It  is  worthy  of  note  that  Meckel's  diverticulum  is  frequently  associated 
with  other  anomalies ;  such  as,  harelip,  cleft  palate,  insuffi- 
cient development  of  the  bones  of  the  skull,  spina 
bifida,  congenital  deficiency  of  septum  of  the  heart, 
ventral  fissure,  double  uterus,  horseshoe  kidney, 
double  bladder,  exstrophy  of  bladder,  atresia  of 
anus,  club-foot,  supernumerary  digits,  transposi- 
tion of  the  viscera,  double  and  triple  monsters. 

Another  interesting  feature  is  that  a  Meckel's  diverticulum  has  been  found 
in  several  children  of  the  same  parents,  Jaeger  (Dtsch.  Arch.  j.  Physiol.,  Halle, 
1817,  Bd.  3,  p.  539)  reporting  two  cases  of  infants  with  this  anomal}',  and 
RiEFKOHL  {Berl.  kl.  Wocheyischr.,  1874,  Bd.  11,  p.  249)  three,  one  of  the  three, 
however,  being  doubtful. 

Pathology. — The  presence  of  a  diverticulum  ma}^  give  rise  to  a  number 
of  pathological  conditions.  The  fibrous  band  passing  from  the  tip  of  the  sac 
to  the  abdominal  wall  or  to  any  part  of  the  viscera  may  form  a  ring  in  which 
the  bowel  can  become  strangulated.  The  existence  of  a  valvular  structure  at 
the  junction  between  the  ileum  and  the  diverticulum  may  cause  a  retention  of 
the  secretion  of  the  mucous  membrane  of  the  diverticulum  and  give  rise  to  the 
formation  of  a  cystic  dilatation,  a  so-called  entero-cystoma. 

Foreign  bodies,  such  as  cherry-stones,  peas,  orange  pips  (Osler,  loc.  cit.), 
may  enter  a  diverticulum  and  bring  about  inflammation  and  ulceration;  while 
fecal  concretions  have  not  to  my  knowledge  been  reported. 

Typhoid  ulceration  in  a  Beyer's  patch  situated  in  a  diverticulum,  with 
perforation,  has  been  observed  by  Galton  (Trans.  Path.  Soc.  Lond.,  vol. 
23). 
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A  diverticulum  may  enter  an  inguinal  hernia  and  become  adherent  with 
subsequent  inflammation  and  perforation. 

Finally,  it  may,  on  becoming  inflamed,  simulate  in  all  respects  an  attack 
of  appendicitis. 

Symptoms  . — The  symptoms  of  a  diverticulitis  are  in  all  respects  sim- 
ilar to  those  of  an  appendicitis,  except  that  the  pain  may  be  situated  somewhat 
higher  up  than  is  usual  in  inflammation  of  the  appendix,  as  was  noticed  in  two 
cases,  by  Finney.  A  good  illustration  of  such  a  case  has  been  furnished  me  by 
C.  OviATT,  of  Oshkosh,  Wis.,  in  a  personal  communication. 

The  patient,  who  was  a  man  thirty-six  years  old,  had  had  three  ^\-ell-defined 
attacks  of  appendicitis  within  a  year.  The  last  attack  differed  from  the  others  in 
the  fact  that  there  were  two  distinct  foci  of  pain  and  tenderness, 
one  slightly  below  M  c  B  u  r  n  e  y  '  s  point,  the  other  about  12  cm. 
above  it,  nearly  on  a  line  with  the  umbiHcus  and  at  the  outer  border  of  the  rectus 
muscle.  He  was  admitted  to  the  hospital  when  recovering  from  the  third  attack. 
At  this  time  the  upper  focus  was  more  sensitive  to  touch  than  the  lower.  The 
ordinary  incision  along  the  border  of  the  rectus  was  made,  and  an  appendix  which 
contained  a  good-sized  fecal  stone  removed.  Upon  extending  the  wound  to  the 
upper  focus  of  pain,  a  mass  of  adhesions  wa,s  encountered,  which,  when  freed,  showed 
a  Meckel's  diverticulum  8  cm.  in  length,  and  about  two-thirds  the  size  of  the  ileum. 
It  had  evidently  been  but  recently  in  a  state  of  active  inflammation  similar  to 
that  in  the  appendix.  The  diverticulum  was  removed  close  to  the  ileum,  and  the 
wound  closed  with  the  Czerny-Lembert  sutures;  the  abdominal  wound  was  closed 
without  drainage.    The  patient  made  a  good  recovery. 

Treatment . — The  operation  for  diverticulitis  consists  in  the  detachment 
and  isolation  of  the  diverticulum,  extreme  care  being  taken  not  to  rupture 
its  tender  coats.  The  mesentery,  if  present,  is  ligated,  and  the  diverticulum 
also  is  ligated  near  the  ileum,  the  bowel  wall  being  kept  well  elevated,  and 
pinched  together  to  prevent  any  escape  of  its  contents.  The  womid  is  then 
closed  with  mattress  sutures,  which  are  again  turned  in  with  sero-serous 
sutures.  If  a  large  diverticulum  is  caught  in  a  hernia  and  strangulated,  it 
may  be  necessary  to  resect  the  bowel  in  part,  or  even  across  its  entire  lumen. 
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ABSCESS  IN  THE  NEIGHBORHOOD  OF  THE  APPENDIX,  OR  SUP- 
PURATIVE PERI-APPENDICITIS. 

REMOVAL  OF  THE  APPENDIX  IN  SUPPURATIVE  CASES.    TREATMENT  OF  AB- 
SCESS.   TREATMENT  OF  ABSCESS  IN  SPECIAL  CASES.  PELVIC 
APPENDICAL  ABSCESS. 

The  term  suppurative  peri-appenclicitis,  introduced  by 
Terrier,  includes  all  cases  in  which  the  suppuration  is  localized  in  the  neigh- 
borhood of  the  appendix,  or,  in  other  words,  in  which  there  is  an  iliac, 
lumbar,  pelvic,  inter -  intestinal,  sub-umbilical,  or 
retrocecal  abscess. 

The  location  of  an  abscess  directly  connected  with  the  appendix  varies 
according  to:  the  position  and  the  length  of  the  appendix;  the  situation  of 
the  infected  area,  whether  in  the  middle,  the  base,  or  the  tip;  the  presence  of 
abnormalities  in  the  position  of  the  cecum,  or  of  the  appendix.  An  appendix 
of  average  length,  for  example,  may  lie  in  the  iliac  fossa,  or  it  may  hang  over 
the  pelvic  brim  into  the  pelvis,  or  it  may  lie  under  the  ileum,  or  behind  or  in 
front  of  the  cecum  to  the  inside  (Fig.  318,  p.  606)  or  outside,  or,  finally,  it  may 
lie  underneath  the  cecum  (Figs.  316  and  317,  pp.  604  and  605). 

In  some  cases  the  presence  of  a  pocket  or  a  peritoneal  diverticulum  will 
determine  the  location  of  an  abscess  and  limit  its  extent,  as  in  Fig.  203  (see  p. 
326),  where  an  acute  process  in  the  tip  might  be  shut  off  by  an  agglutination  of 
the  peritoneal  surface  at  the  mouth  of  the  pocket.  In  some  extraordinary  in- 
stances the  appendix  may  be  completely  concealed  under  one  or  more  layers  of 
peritoneal  folds  with  more  or  less  valve-hke  openings  (see  Fig.  319,  p.  607),  in 
which  case  great  anatomic  advantages  exist  for  the  limitation  of  a  spread  of 
infection. 

Mikulicz  has  drawn  especial  attention  to  the  natural  barriers  in  the  ab- 
domen (see  Fig.  320,  p.  608),  which  tend  to  limit,  and  also  to  determine  the  direc- 
tion of  the  spread  of  any  infectious  materials.  The  abdomen,  as  he  has  shown, 
may  be  divided  into  a  supra-omental  and  an  infra-omental  space;  the  supra- 
omental  space  being  subdivided  into  a  subphrenic  and  an  infra-hepatic.  The 
diaphragmatic  area  is  again  subdivided  into  right  and  left  areas  by  the  hepatic 
ligament.  The  space  below  the  transverse  colon  and  the  omentum  is  sub- 
divided by  the  mesentery  of  the  ileum,  which  follows  a  generally  obUque 
direction  from  above  on  the  left,  down  into  the  right  iliac  fossa.  The  pelvic 
cavity  constitutes  the  most  important  subdivision  of  the  lower  area.    It  will  at 
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Fig.  316. — A  Composite  Picture  Showing  the  Variods  Positions  in  which  an  Abscess  may  be  Foond, 
THE  Pelvis,  behind  or  in  front  of  the  Ileum,  or  behind  the  Colon  or  the  Cecum.    (See  p.  603.) 
The  location  of  the  abscess,  as  a  rule,  is  determined  by  the  position  of  the  appendix. 
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Fig.  317. — The  Location  of  Various  Small  Abscesses  in  the  Ileocolic  Region.    (See  p.  603.) 
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Fig.  318. — Showing  an  Appendix  Coiled  on  Itself  in  Spiral  Fokm  Below  and  in  Front  of  the  Ileocecal 

Junction. 

The  ileum  is  shown  lifted  up,  so  as  to  expose  the  proximal  portion  of  the  appendix.  The  appendix  was  bound 
down  by  numerous  adhesions,  passing  in  every  direction,  immobilizing  the  individual  coils  of  the  organ.  The  tip, 
however,  was  free  and  pointed  directly  forward.  The  whole  organ  was  intensely  inflamed,  so  much  so  as  to  make 
it  impossible  to  recognize  the  different  coils  until  the  adhesions  had  been  partially  .severed  and  removed.  The 
extraordinary  spiral  form  of  the  appendix  resembles,  in  a  remarkable  manner,  a  rattlesnake  coiled  and  ready  to 
spring. 


APPENDIX  BURIED  UNDER  PERITONEAL  FOLDS. 
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Fig.  320. — Mikulicz's  Barriers  to  the  Spread  of  Infection,  Aiding  in  the  Localization  of  Inflammatory 

Products.    (See  p.  603.) 


ABDOMINAL  FOSS^, 
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once  be  seen  that  an  abscess  starting  below  the  mesentery  will  be  prone 
to  enter  the  pelvis  and  extend  into  the  opposite  iliac  fossa,  while  an  abscess  on 
the  outer  side  of  the  colon  may  readily  extend  upward  into  the  region  of 
the  liver. 


Ileocecal  valve 


Fig.  323. — Horizontal  Section  just  above  the  Insertion  of  the  Appendix,  Showing  the  Relations  op 
THE  Appendix  and  the  Tissues  of  the  Mesappendix  to  the  Fasci,«  and  Muscles  of  the  Posterior 
Abdominal  Wall. 

This  figure  also  demonstrates  the  method  of  approaching  an  abscess  about  the  appendix  by  an  extra-peri- 
toneal route.  The  section  is  made  in  a  fat  person,  and  therefore  shows  the  individual  layers  of  the  fascia  more 
widely  separated  than  usual. 


If  we  remove  the  intestines  and  study  the  configuration  of  the  posterior 
abdominal  wall,  we  find  the  various  depressions  shown  in  Fig.  321  (see  p.  609), 
constituting  niches  in  the  body  in  which  pus  is  apt  to  collect,  forming  well- 
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defined  abscesses.  There  are,  in  general,  three  of  these  niches,  the  deep 
pelvic,  and  the  right  and  left  abdominal  respectivel)'^,  the  latter  of  which  may 
be  subdivided  again  into  iliac  below  and  renal  above. 

The  natural  tendency  of  pus  to  gravitate  upward  as  the  patient  lies  recum- 
bent will  be  best  understood  by  consulting  Fig.  322,  where  it  is  manifest  that 
the  posterior  abdominal  wall  is  disposed  on  an  inclined  plane  at  an  angle  of 
about  30  degrees.  The  upper  course  of  the  infection  is  facilitated  not  only  by 
gravity,  but  by  the  natural  drainage  of  the  lymphatics  in  this  direction. 

Fig.  323  shows  the  natural  tendency  of  an  abscess  to  pour  into  the  peMs 
or  to  extend  up  under  the  layers  of  the  mesileum,  Avhen  the  appendix  is  disposed 
as  represented  in  the  section.  It  is  also  evident  from  this  figure  that  an  infec- 
tion perforating  the  posterior  layers  of  the  fascia  is  not  only  in  a  position  to  invade 
the  upper  region,  as  shown  in  Fig.  322,  but  to  work  downward  under  Poupart 's 
ligament  into  the  thigh. 

REMOVAL  OF  THE  APPENDIX  IN  SUPPURATIVE  CASES. 

One  of  the  most  important  questions  connected  with  suppurative  peri- 
appendicitis (appendical  abscess)  is  the  treatment  of  the  appendix  itself.  In 
most  cases,  especially  where  there  is  a  large  abscess,  and  the  patient  is  exhausted 
by  the  disease,  the  best  plan  is  simph^  to  lay  open  the  abdominal  wall  freely 
so  as  to  drain  off  the  pus,  and  to  pay  no  attention  to  the  appendix  whatever. 
Treated  in  this  way,  the  appendix  is  sometimes  discharged  as  a  slough  when  the 
dressings  are  changed,  or  as  the  wound  is  washed  out.  Or,  if  the  appendix  is  not 
seen  at  any  time,  it  may  be  so  greatly  obliterated  by  the  disease,  and  so  thoroughly 
incorporated  in  the  scar  tissue  of  the  contracting  abscess  cavity  that  it  causes 
no  future  harm.  When  the  appendix  is  clearly  exposed,  or  when  it  lies  at  some 
point  where  it  can  be  reached  without  risk  of  opening  the  peritoneal  cavity, — 
as,  for  example,  along  the  posterior  wall  of  the  fossa,  or  l^ehind  or  to  the  outside 
of  the  cecum  or  colon, — the  surgeon  may  then  cautiously  expose  the  appendix 
from  end  to  end,  amputate  and  remove  it.  Not  infrequently,  howeA^er,  in 
such  cases,  the  sutures  at  the  base,  closing  in  the  opening  into  the  cecum, 
refuse  to  hold,  and  the  result  is  a  discharge  of  fecal  matter  onto  the  dressings, 
lasting  for  a  few  days  or  weeks,  and  finally  disappearing  spontaneously;  a  fecal 
fistula  often  follows  the  simple  incision  of  an  abscess,  and  closes  without  further 
trouble,  after  a  short  interval. 

The  alternative  plan  is  that  of  hunting  for  the  appendix  in  the  abscess  cavity 
or  in  its  walls,  even  breaking  up  the  adhesions  which  form  the  walls  of  the  cavity 
in  the  determination  to  discover  and  remove  the  cause  of  the  trouble.  While 
there  can  be  no  objection  to  pulling  out  a  loosened  appendix  when  it  appears 
sloughing  and  gangrenous,  in  common  with  other  sloughing  tissues,  the  practice, 
once  so  widely  recommended  bj^  surgeons,  more  to  be  admired  for  their  covirage 
than  their  discretion,  of  "always  removing  the  appendix,"  is  to-daj''  pretty 
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generally  condemned,  although  a  few  excellent  members  of  the  profession  still 
continue  it. 

It  is  encouraging  to  feel  assured  that  when  an  appendix  has  gone  so  far  as 
to  produce  an  abscess  in  its  neighborhood,  it  is  itself,  in  most  instances,  so 
completely  disorganized  as  to  occasion  no  further  trouble.  The  advantage  of 
the  simple  incision  with  drainage  is  well  shown  by  Barling  (Lancet,  Feb.  22, 
1903),  who,  in  a  series  of  74  abscess  cases,  removed  the  appendix  in  onty  25. 
The  remaining  49  cases,  where  the  appendix  was  left  undisturbed  were  kept 
under  observation,  and  in  onl}^  one  was  there  a  recurrence  of  the  disease; 
this  one  was  then  operated  upon  successfully.  It  is  safe  to  assert  that  had  the 
surgeon  insisted  upon  finding  and  removing  the  appendix  in  the  49  cases,  he 
would  have  lost  a  large  percentage  of  them.  I  must  add  here,  however,  that 
there  have  been  two  fatal  cases  in  the  Johns  Hopkins  Hospital  from  a  recur- 
rence of  the  abscess  after  simple  incision.  The  balance-sheet,  however,  may 
be  said  to  be  o\'erwhelmingh'  in  faA'or  of  drainage  without  extirpation,  where 
the  latter  course  presents  any  serious  difficulty,  or  exposes  the  patient  to  the 
dangers  of  opening  the  free  peritoneum. 

Jaffe  (Berl.  klin.  Wochenschr.,  Dec.  14,  1903,  p.  1148),  out  of  100  cases  which 
were  opened  and  drained,  saw  only  5  in  which  it  was  necessary  to  remove  the 
appendix  at  a  later  date.  The  obliteration  and  destruction  of  the  appendix 
which  goes  on  concurrently  with  the  formation  of  an  abscess  is,  in  his  opinion, 
a  strong  argument  for  deferring  operation  in  those  cases  where  the  inflammatory 
process  is  manifestly  shut  off  from  the  peritoneal  cavity,  as  evidenced  by  the 
wall  of  adhesion  surrounding  it  on  all  sides  as  well  as  posteriorly,  a  wall  "as 
sharply  defined  as  the  margin  of  the  liver."  He  draws  attention  to  the  com- 
parative advantages  of  the  intermediate  operation,  pointing  out  that,  if  the 
operation  is  done  before  the  suppuration  of  the  entire  exudate  {"  Falls  der  Kern 
des  perityphlitischen  Exudats  noch  nicht  eitrig  eingeschmolzen  isV),  the  operator 
is  under  the  necessity  of  finding  the  appendix  in  the  midst  of  adherent 
intestines  and  scattered  deposits  of  pus,  fibrin,  and  exudate,  as  there  is  under 
such  conditions  no  assurance  that  the  peccant  organ  will  be  so  involved  in 
the  cicatrix  during  the  healing  process  as  to  become  harmless  for  the  future. 

Neumann  (Langenb.  Archiv  f.  klin.  Chir.,  1901,  Bd.  62,  Hft.  3)  advocates 
the  plan  of  a  secondary  operation  for  removal  of  the  appendix,  after  the  draining 
of  the  abscess,  claiming  for  it  the  following  advantages: 

1.  The  duration  of  the  original  operation,  which  occurs  at  a  time  when  the 
patient  is  more  or  less  exhausted,  and  when  every  effort  should  be  used  to  sus- 
tain vitality,  is  much  shortened. 

2.  It  prevents  an  already  existing  peritonitis  from  spreading,  and  avoids 
exciting  a  fresh  peritonitis  by  exposing  closed  peritoneal  surfaces. 

3.  The  appendix  can  be  removed  at  the  secondary  operation  close  to  the 
cecum,  while  the  patient  is  in  good  condition  and  the  absorbing  power  of  the 
peritoneum  possesses  its  normal  activity. 
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4.  Adhesions  are  easily  freed  and  the  formation  of  fresh  ones  avoided. 

5.  The  risk  of  ventral  hernia  is  greatly  lessened. 

When  the  appendix  exceeds  the  normal  length,  and  the  diseased  area  is 
situated  in  the  tip,  the  location  of  the  abscess  may  be  more  or  less  distant  from 
the  usual  site  of  an  appendix.  The  same  imusual  location  is  fovmd  when 
the  position  of  the  appendix  is  abnormal  from  congenital  displacement  of  the 
caput  coli,  especially  when  the  latter  is  high  up  behind  the  liver ;  or  when  a 
previous  attack  of  inflammation,  resulting  in  contraction,  causes  upward  dis- 
placement of  the  cecum. 

TREATMENT  OF  ABSCESS. 

Evacuation. — The  best  place  to  open  an  abscess  is  at  the  site  indicated 
by  nature  through  swelling  and  tenderness.  A  free  incision  should  be  made 
over  the  location  of  the  pus  and  rather  to  the  outside,  near  Poupart's  hga- 
ment,  or  the  spine  or  crest  of  the  ilium,  and  in  the  direction  of  the  external 
oblique  muscle.  Edema  of  tissues  under  the  skin,  or  beneath  the  muscles  is  an 
indication  of  pus  near  at  hand,  a  little  deeper  in.  It  is  a  good  plan  to  pull  the 
muscles  widely  apart  without  cutting  them,  and  then  to  open  the  abscess  by 
a  blunt  dissection ;  if  it  is  large  enough  to  need  a  freer  avenue  of  drainage,  an 
incision  can  be  made,  both  up  and  down,  through  the  entire  thickness  of  the 
abdominal  walls.  Fig.  324  shows  Weir's  method  of  securing  a  large  opening 
through  which  an  abscess  or  other  complication  may  be  dealt  with  without 
embarrassment  {Trans.  Congres  internat.  de  med.,  Paris,  1900,  p.  801). 
Doughty's  method  (personal  communication)  of  securing  a  larger  avenue  of 
approach  and  a  better  opening  for  free  drainage  is  seen  in  Figs.  325,  326,  and 
327. 

It  is  sometimes  very  difficult  to  recognize  the  peritoneum  if  it  is  adherent, 
and  the  surgeon  should  then  use  a  fine  needle  or  the  point  of  a  knife  to  enter  the 
abscess,  introducing  a  pair  of  artery  forceps  with  closed  blades  as  soon  as  the 
pus  appears,  and  spreading  the  blades  apart  after  they  are  inserted;  the  forceps 
is  then  withdrawn  and  the  fingers  inserted,  in  order  to  keep  the  hole  widely 
open,  and  give  the  pus  free  exit.  If  there  is  any  suspicion  of  the  peritoneum, 
it  is  best  to  work  carefully  backward  on  the  outer  side  toward  the  flank  in  order 
to  open  the  abscess  without  disturbing  the  peritoneum  (see  Fig.  328,  p.  617).  If 
the  unopened  peritoneum  is  found  freely  movable  over  the  mass,  the  sui'geon  has 
a  choice  between  several  plans  of  procedure.  First,  the  peritoneum  may  be 
gently  pushed  toward  the  median  line,  until  the  mass  is  reached  extra-perito- 
neally,  as  just  described.  Second,  the  mass  is  reached  extra-peritoneally  in  a 
similar  manner,  after  it  has  first  been  thoroughly  explored  through  an  incision 
opening  into  the  peritoneal  cavity;  this  opening  ought  to  be  closed  before  break- 
ing into  the  abscess  from  the  lateral  extra-peritoneal  route;  such  an  opening 
clears  up  the  diagnosis  as  to  the  extent  of  the  trouble  and  points  out  the  safe 
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way  for  the  evacuation.  Third,  the  abscess  may  be  emptied  trans-peritoneally 
(see  Fig.  329,  p.  617).  This  last  method  gives  visual  command  of  the  field,  and 
better  control  of  all  possible  conditions  and  compUcations  that  may  arise,  and  for 
many  cases  with  abscesses  awkwardly  disposed  toward  the  interior  of  the  abdo- 
men, it  is  the  plan  to  be  preferred.    It  is  contraindicated  for  very  weak  patients, 


Fig.  324. — Weir's  Incision  for  the  Purpose  of  Enlarging  the  MtBurney  Opening  without  Dividing  the 

Muscles. 

The  skin  incision  and  the  separation  of  the  external  oblique  fibres  are  made  obliquely  downward  across  the 
semilunar  line.  The  rectus,  with  the  epigastric  vessels,  is  thus  exposed  and  can  be  retracted.  The  internal  ob- 
lique transversalis  and  posterior  lamella  of  rectus  sheath  with  the  peritoneum  are  then  divided,  giving  abundant 
room,  as  shown,  for  dealing  with  complication.  The  figure  does  not  represent  the  maximum  space  which  can  be: 
secured  by  drawing  the  transversalis  fascia  strongly  up  and  down. 

whose  vitality  is  better  conserved  by  a  simple  extra-peritoneal  evacuation  of 
the  pus.  For  such  a  trans-peritoneal  treatment  a  long  vertical  incision  is  made, 
either  near  the  rectus  or  through  its  fibrous  sheath,  so  as  to  deliberately  expose 
the  mass  on  the  median  aspect.  The  swelling  is  then  carefully  outlined  by 
sight  and  touch,  and  then  an  efficient,  protective  barrier  is  formed  about  the 
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Fig.  326. — The  Triangular  Flaps  Thus  Formed  are  Drawn  Up  and  Down,  Giving  a  Wide  Area  of 

Exposure  to  the  Peritoneum. 
If  the  wound  is  to  remain  open  for  packing,  the  several  structures  are  identified  by  loops  of  silk. 
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Fig.  329. — Shows  the  Transperitoneal  Method,  Packing  off  the  Uncontaminated  Peritonetjm  on  all 
Sides  in  Order  to  Approach,  Evacuate,  Clean  o0t,  and  Drain  the  Abscess  by  this  Route. 
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mass,  by  means  of  pads  of  folded  gauze,  which  holds  back  every  loop  of 
the  healthy  bowel,  and  protects  the  abdominal  cavity  above,  toward  the  middle 


Fig.  330. — Showing  the  Various  Sites  at  which  Abscesses  are  More  Commonly  Found. 
The  appendix  is  seen  below  on  the  right  in  the  centre  of  a  chain  of  abscesses  which  extend  upward  on  the 
right  into  renal  region,  supra-hepatic  and  right  pleural,  or  into  the  liver  by  portal  vein.  The  extension  up  the 
left  side  is  usually  effected  by  traversing  the  pelvis,  the  left  iliac  fossa,  and  the  left  renal  fossa.  Occasionally  the 
abscess  is  found  located  among  the  intestines  in  the  neighborhood  of  the  umbilicus,  and,  rarely,  in  the  splenic 
region. 


line,  and  in  the  true  pelvis.  Before  opening  the  abscess  a  few  large  strips  of 
dry  iodoform  gauze  may  be  loosely  laid  about  the  point  of  evacuation.  The 
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cecum  is  carefully  raised,  and  as  the  pus  appears  it  is  taken  up  with  small 
sponges.  The  iodoform  strips  may  be  removed  and  replaced  as  rapidly  as  they 
are  soiled.  When  all  the  pus  and  fibrin  that  the  gauze  sponges  will  remove 
have  been  taken  up,  the  appendix  is  dealt  with  as  best  suits  the  case.  After  its 
exposure,  a  large  abscess  is  often  best  treated  by  aspiration,  to  take  off  the 
tension  and  the  excess  of  pus;  it  may  then  be  opened  and  cleaned,  the  ap- 
pendix being  removed,  if  it  is  accessible.  Other  foci  of  pus  should  then  be 
carefully  evacuated  in  the  same  way. 

If  a  second  mass  is  found  in  the  lumbar  region  or  in  the  pelvis,  it  may  be 
best  to  make  a  separate  incision  or  a  counter-opening  at  the  nearest  point  on 
the  abdominal  wall.  In  women,  vaginal  puncture  and  free  drainage  are  often 
most  useful,  and  in  men  a  similar  puncture  through  the  rectum  is  occasionally 
of  great  service. 

After  evacuating  all  pus  and  thoroughly  opening  and  cleansing  the  cavities 
with  dry  gauze,  the  infected  areas  should  be  loosely  packed  with  washed-out 
iodoform  gauze  (Sanger).  The  protective  gauze  pad  may  then  be  withdrawn, 
and  the  wound  closed  with  a  wide  opening  for  the  exit  of  the  iodoform  gauze. 
After  emptying  the  right  ihac  abscess,  the  surgeon  must  carefully  palpate 
the  adjacent  accessible  regions,  within  the  limits  of  safety,  in  order  to  dis- 
cover any  communicating  or  secondary  abscesses,  which  may  be  found  at  any 
of  the  points  shown  in  Fig.  330.  He  should  also  bear  these  regions  in  mind 
throughout  the  convalescence. 

Cleansing  the  Abscess  Cavity. — Too  much  stress  cannot  be  laid  upon  the 
necessity  for  care  and  dexterity  at  this  stage.  AValsham  {Treatise  on  Appendici- 
tis, 1901,  p.  22)  cites  a  good  example  of  the  harm  which  may  result  from  any 
but  the  gentlest  manipulation.  A  boy,  aged  seventeen,  Avas  admitted  to  hospital 
with  acute  appendicitis,  on  the  seventh  day  of  the  disease.  An  incision,  about 
one  and  a  half  inches  long,  was  made  just  above  the  outer  part  of  Poupart's 
ligament,  and  a  localized  abscess  containing  two  ounces  of  pus  was  opened. 
A  finger  was  then  introduced  to  explore  the  abscess,  and  the  latter  was  washed 
out.  The  temperature  and  pulse  both  rose  gradually  after  the  operation,  the 
patient  became  very  restless  and  died  on  the  second  day.  The  postmortem, 
which  showed  that  the  appendix  was  ulcerated  and  contained  a  concretion, 
also  showed  that  a  hole  had  been  accidentally  made  through  the  adhesions  into 
that  part  of  the  peritoneal  cavity  which  had  been  previousl}'  healthy,  and  that 
through  this  hole,  pus  and  lotion  had  been  injected  into  the  general  peritoneum, 
thus  setting  up  septic  peritonitis!  After  the  abscess  is  evacuated  and  wiped 
dry,  it  is  often  advantageous,  especially  if  the  cavity  is  a  small  one,  to  sterilize 
it  as  thoroughly  as  possible.  This  may  be  done  by  means  of  a  strong  antiseptic 
solution  applied  for  a  brief  space  of  time  and  wiped  off.  For  a  small  abscess 
pure  carbolic  acid  is  most  efficient,  applied  on  a  little  pledget  of  cotton,  care 
being  taken  that  no  excess  of  acid  is  allowed  to  run  over  the  adjacent  tissues; 
if  this  is  followed  by  an  application  of  pure  alcohol,  no  harm  ought  to  result 
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from  its  escharotic  tendency;  great  caution,  however,  must  be  used,  in  the 
proximity  of  the  ihac  vessels,  or  in  applying  it  on  the  bowel.  This  form  of 
treatment  is  best  suited  to  small  indurated  cavities  containing  a  little  pus,  which 
are  attached  to  the  cecum,  lie  behind  it,  or  are  lodged  m  the  true  pehis.  Large 
abscesses  I  swab  out  with  a  solution  of  mercuric  chloride  fl  :  1000),  or  a 
solution  of  formalin  followed  by  plain  water.  Fetid  abscesses  ma}-  be  cleansed 
with  peroxide  of  hydrogen. 

Drainage. — An  abscess  cavity  should  never  be  disinfected  and  closed  with- 
out drainage.  When  there  has  been  much  pus,  a  large  opening  ought  to  be 
left  for  free  drainage;  but  before  the  drain  is  inserted,  the  relations  of  the 
abscess  must  be  studied,  and  pressure  made  upon  it  in  various  directions,  in 
order  to  ascertain  that  there  is  not  some  other  cavity  communicating  with  the 
primary  one.  If  there  is,  it  should  be  explored  to  its  bottom,  and,  if  it  extends 
into  any  other  dependent  position,  such  as  the  right  renal  region,  or  the  floor 
of  the  pelvis,  a  counter-opening  should  be  made  there  also.  The  pelvis,  in  par- 
ticular, should  be  carefully  explored,  to  discover  a  possible  hour-glass 
abscess,  that  is  to  say,  an  abscess  of  the  iliac  fossa  commmiieating  with 
the  pelvis,  often  by  a  narrow  and  almost  imperceptible  orifice  or  channel,  which 
is  one  of  the  most  dangerous  of  all  forms  of  secondary  abscesses.  Douglas' 
cul-de-sac  should  always  be  explored,  when  there  are  no  adhesions  to  contra- 
indicate  it,  by  the  introduction  of  gauze  on  a  probe. 

The  essential  points  to  be  remembered  in  drainage  are  these : 

The  drain  is  only  a  drain  to  a  limited  extent  and  for  a  short  time;  it  acts 
chiefly  as  a  protective  pack. 

It  is  essential  that  the  whole  septic  area  should  be  drained. 

The  drain  must  be  loose  in  order  that  it  may  absorb  rapidly.  It  must  never 
be  firmly  packed. 

The  drain  must  have  exit  through  a  large  orifice. 

Whenever  possible,  the  drain  must  be  to  an  orifice  in  a  dependent  position. 

The  drain  must  be  watched,  and  as  soon  as  it  ceases  to  discharge  it  must  be 
loosened  or  wholly  withdrawn. 

In  a  small  abscess  it  is  sometimes  best  to  leave  the  drain  in  for  a  week.  Fatal 
infection  haa  occurred  from  removing  it  too  soon  and  thus  breaking  up  pro- 
tective adhesions. 

One  of  the  most  dangerous  forms  of  abscess  is  that  in  which  there  is  a  small 
accumulation  of  pus,  it  may  be  not  more  than  a  few  drops,  walled  off  about  the 
tip  of  the  appendix.  Such  cases  are  oftenest  found  at  the  tip  of  an  appendix 
dipping  into  the  pelvis;  Fig.  331  represents  one  of  these  abscesses  high  up  in 
the  neighborhood  of  the  hepatic  flexure.  The  danger  lies  in  the  fact  that 
the  operator  is  tempted  either  to  cleanse  the  cavit}^  and  close  it  entirely,  or 
to  attempt  to  get  along  with  insufficient  drainage  by  a  long  and  circuitous  route. 
It  is  imperative  that  operators  should  confer  upon  these  minute  abscesses  all 
the  dignity  of  the  larger  form,  treating  them  with  the  most  extreme  care  to 
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avoid  any  contamination  of  the  peritoneum,  sterilizing  tlie  cavity  with  pains- 
taking care,  introducing  an  abundant  gauze  drain,  which  should  be  left  in  for 
five  or  six  days,  and,  lastly,  draining  onto  the  surface  by  the  most  direct  avenue, 
even  if  it  is  necessary  to  make  an  additional  incision,  or  to  enlarge  the  incision 
already  made.  Fig.  332  shows  the  cause  of  the  minute  abscess,  namely,  a 
pin-point  perforation  of  the  tip  of  the  appendix. 

The  best  material  for  drainage  is  washed-out  iodoform  gauze,  used  in  strips 
two  or  three  inches  wide  and  about  twenty  inches  long,  and  in  two  or  three 
thicknesses.  Before  introducing  the  drain,  all  sound  bowel  should  be  hfted 
up  en  masse  to  one  side,  and  held  off  from  the  abdominal  parietes ;  then,  with 
the  abscess  cavity  freely  exposed,  it  is  loosely  filled  with  strips  of  gauze.  If 


the  abscess  is  in  the  pelvis,  it  should  be  loosely  stuffed  on  all  sides,  in  such  a 
manner  that  the  sound  bowel  rests  upon  the  gauze.  Great  care  must  be 
exercised  in  introducing  the  gauze,  for  many  cases  have  been  lost  from  a  kink 
in  the  bowel  after  operation  resulting  in  an  obstruction.  According  to  Hal- 
STED,  a  small  drain  may  be  more  effective  in  causing  the  kink  than  a  large 
one.  The  packing  should  alwaj^s  keep  the  intestines  away  from  the  drainage 
area  as  one  solid  organ,  and  the  gauze  must  not  be  left  among  the  coils.  For 
this  purpose  "the  cigarette  drains"  used  by  Morris  and  by  Warren  (see 
p.  653)  are  very  satisfactory. 

The  size  of  the  drain  must  depend  upon  the  nature  of  the  infection. 
During  operation  a  smear  should  be  taken,  and  if  nothing  is  found  except  the 
colon    bacillus  there  is  no  reason  for  special  caution;  if,  however, 


Fig.  331. — Downes'  Case  Showing  the  Unusual 
Location  of  the  Abscess  high  up  to  the  Inner 
Side  of  the  Ascending  Colon,  Coveeed  by  the 
Omentum.  Recovery. 


Fig.  332. — Downes'  Case  of  Pin-point  Perfora- 
tion, a.  of  the  Tip  of  the  Appendix;  b, 
Ragged  Area  op  Adhesions  Walling  off  Ab- 
scess.   (Natural  size.) 
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the  streptococcus  or  staphylococcus  is  present,  there  must 
be  a  wide  drain  with  everything  left  open.  The  drain  may  remain  un- 
touched from  five  to  seven  days,  or  longer,  provided  the  patient  is  impro^•ing. 
As  long  as  there  is  a  free  flow  from  the  wound,  it  need  not  be  disturbed.  It 
should  not  be  removed  on  account  of  an  elevation  of  temperature  during  the 
first  day  or  two,  when  the  patient  is  otherwise  doing  well,  as  this  is  usual. 

In  removing  the  gauze,  it  is  well  to  use  traction  forceps  in  order  that  it  may 
be  drawn  out  steadily  and  slowly.  If  there  is  much  pain  in  doing  this,  nitrous 
oxid  gas  may  be  administered.  The  second  tampon  should  be  much  smaller 
than  the  first,  in  order  to  favor  the  collapse  of  the  abscess  cavity.  The  external 
skin  opening  of  the  drain  must  always  be  kept  freely  open,  and  the  gauze  should 
never  be  allowed  to  plug  the  orifice  and  bottle  up  the  secretions.  If  necessary, 
a  hot  saline  poultice  may  be  used  to  soften  the  gauze  and  faciUtate  its  removal. 

TREATMENT  OF  ABSCESS  IN  SPECIAL  CASES. 

In  some  unusual  cases  I  have  adopted  the  plan  of  opening  the  abdomen 
in  the  median,  right,  semilunar  line,  and  then,  when  the  abscess  is  located,  and 
found  accessible  by  an  extra-peritoneal  route,  I  have  made  a  second  incision 
in  the  skin,  close  to  the  crural  arch  (Fig.  333),  or  to  the  spine  of  the  ilium,  and 
worked  up  beneath  the  peritoneum  until  the  abscess  was  reached  and  e^•acuated, 
one  hand  acting  through  the  second  incision,  and  being  guided  by  the  other 
hand  and  the  eye  acting  through  the  first  (Fig.  334).  After  evacuation  of  the 
abscess,  every  adjacent  part  must  be  examined  by  bimanual  palpation  with 
the  hand  inside  to  discover  any  remaining  foci  of  pus.  The  clean  abdominal 
wound  must  then  be  closed  by  an  assistant  who  has  not  been  contaminated, 
or,  if  it  is  done  by  the  operator  himself,  he  must  first  change  his  glove;  the 
lateral  incision  is  left  open  for  drainage. 

The  most  favorable  of  all  abscesses  are  those  encapsulated  in  the  omentum 
(see  Figs.  335  and  336,  pp.  625  and  626),  and  in  some  such  cases  it  is  possible 
to  excise  the  whole  abscess  cavity  enclosed  in  the  omentum,  and  close  the  wound 
without  drainage.  Van  Hook,  on  opening  the  peritoneum  in  a  case  protected 
by  the  omentum,  found  a  layer  of  it  lying  between  the  tumor  and  the  abdom- 
inal Avail.  He  stitched  the  omentum  to  the  parietal  peritoneum,  and  the  next 
day  he  opened  the  pus  cavity.    The  patient  made  a  good  recovery. 

Abscess  Connected  with  a  Gangrenous  Appendix. — 
Terrier,  who  has  insisted  with  great  emphasis  {Rev.  de  chir.,  Jan.,  1900)  upon 
the  importance  of  certain  anaerobic  bacilli  as  a  causative  factor  in  some 
of  the  worst  forms  of  appendicitis,  especially  the  gangrenous,  points  out  that  the 
suppurative  processes  due  to  these  bacilli  can  be  recognized  by  their  extreme 
fetidity,  and  that  they  rapidly  produce  the  gravest  lesions.  The  temperatm-e  in 
a  case  of  this  kind  is  apt  to  be  low,  while  the  pulse  runs  up,  it  may  be  as  high  as 
140,  and  the  case  presents  all  the  appearance  of  a  rapid  and  grave  intoxication. 
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Terrier  anticipates  that  the  study  of  this  new  class  of  organisms  in  their  rela- 
tion to  appendicitis  will  disclose  a  near  connection  between  clinical  forms  of 
appendicitis  and  the  bacterial  agents  at  work  in  their  causation.  He  also  be- 
lieves that  the  local  phenomena  in  such  cases  as  he  describes  will  eventually 
be  shown  to  depend  upon  the  specific  infection  rather  than  upon  special  ana- 
tomic considerations  Recherches  sur  quelques  microbes  strictement  anerobic  et 
lew  role  dans  pathologie,"  Arch,  de  med.  exper.,  July,  1898,  p.  517).    The  under- 


FiG.  333. — Shows  the  Method  of  Exposing  an  Abscess  by  an  Incision  in  the  Right  Semilunar  or  Median 
Line  and  then  Opening  and  Evacuating  it  Extka-peritoneally  by  a  Second  Smaller  Incision  in 
THE  Right  Loin. 


standing  of  the  anaerobic  nature  of  some  of  the  worst  infections  leads  to  one 
deduction  of  great  practical  importance,  namely,  the  necessity  in  such  cases 
for  opening  the  wound  largely  and  using  peroxide  of  hydrogen  in  dressing 
all  infected  parts.  In  one  of  the  cases  cited  by  Terrier,  where  there  was  a  fetid 
suppuration  and  sloughing  of  the  whole  appendix  due  to  anaerobic  infection, 
a  gangrenous  phlegmon  was  found  in  the  abdominal  wall,  and  the  patient's 
life  was  only  saved  by  extensive  incisions  in  the  tissues,  begun  at  the  earliest 
possible  moment  and  repeated  several  times  in  the  effort  to  combat  the  rapidly 
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invading  gaseous  gangrene.  The  necrosed  cartilages  of  several  ribs  had  to  be 
resected  in  treating  the  last  focus  of  suppuration.  Peroxide  of  hydrogen  was 
repeatedly  and  extensively  used  in  association  with  the  aggressive  surgical 
treatment. 

Another  dangerous,  but  fortunately  rare  form  of  abscess,  is  that  occurring 


Fig.  334. — Shows  the  Hand  within  the  Abdomen  Guiding  and  Controlling  the  Forceps  in  the  Act  op 
Opening  and  Evacuating  the  Abscess  through  the  Lateral  Incision. 


between  the  layers  of  the  mesentery  of  the  small  intestine.  An  interesting 
case  of  the  kind  is  reported  by  J.  C.  Bloodgood  {Jour.  Med.  Sci.,  1903)  in  which 
the  appropriate  treatment  is  incidentally  demonstrated. 

The  patient,  a  little  girl,  eight  years  old,  was  taken  ill  Avith  severe  abdominal 
pain  referred  to  the  umbilical  region,  without  nausea  and  vomiting.    The  tern- 
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perature  was  101°  F.;  the  pulse  110;  the  respiration  24  to  30  and  chiefly  thoracic. 
The  abdomen  was  sHghtly  distended ;  both  recti  were  rigid ;  there  was  muscle  spasm 
in  both  ihac  fossae,  slightly  more  marked  in  the  right.    In  the  umbihcal  and  upper 


Horn/. 


Fig.  335. — Appendix  and  Cecum  ahe  Wrapped  in  Omental  Adhesions. 
The  lower  figure  shows  the  perforated  appendix  removed  with  the  attached  omentum.    A.,  San.  No.  1314. 
March,  1902.    Recovery.    (Natural  size.)    (See  p.  622.) 


hypogastric  regions  the  percussion  note  was  a  little  duller,  and  here  the  pain  and 
tenderness  were  most  acute.    There  were  no  symptoms  of  obstruction.  Under 
anesthesia  a  tumor  the  size  of  two  fists  could  be  felt  in  the  middle  zone  of  the  ab- 
40 
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domen.  On  section  of  the  abdomen,  a  mass  was  found  beginning  at  the  cecum 
and  extending  to  the  third  lumbar  vertebra,  between  the  folds  of  mesenterj-.  There 
was  sufficient  exudate  in  the  mesocolon  at  the  junction  of  the  cecum,  ilemn  and 
appendix  to  obliterate  the  appendix.  There  was  no  exudate  in  the  mesocolon 
behind  the  cecum.  A  large  abscess  cavity  was  found  between  the  folds  of  the 
mesentery  extending  toward  the  vertebral  column.    The  intestines  were  pushed 


Fig.  336. — Follis'  Case.  Gangrene,  Abscess,  and  Perforation  of  the  Appendix  as  Seen  in  the  Right- 
hand  Figure,  Completely  Enveloped  and  Protected  from  Peritoneal  Cavity  by  Omentum  as  Shown 
IN  Left-hand  Figure. 

The  omentum  formed  a  tight  constricting  neck  around  tlie  appendix  beyond  the  disease.    R.,  boy  thirteen  years. 
Nov.  23,  1903.    Recovery.    (Natural  size.)    (See  p.  622.) 


aside,  the  peritoneal  cavity  walled  off  with  gauze,  and  the  abscess  drained.  Obstruc- 
tion developed,  however,  from  the  firm  packing  of  the  gauze,  and  in  a  second  opera- 
tion an  unsuccessful  attempt  was  made  to  drain  through  a  second  incision  to  the 
outer  side  of  the  cecum.  In  removing  some  of  the  primary  packing  of  the  abscess 
cavity,  several  round  worms  were  extracted.  A  loop  of  presenting  small  intestine 
was  then  opened,  and  after  gas  and  thin  fecal  matter  had  been  evacuated,  a  fecal 
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fistula  was  established.  It  was  finally  found  possible  to  establish  a  permanent 
intestinal  anastomosis,  and  the  patient  eventually  recovered  completely,  although 
there  were  a  numl^er  of  very  distressing  symptoms,  in  particular  those  of  starva- 
tion, owing  to  the  high  opening  in  the  small  intestine,  Avhile  associated  with  these, 
there  was  marked  mental  disturbance,  during  which  the  child  had  to  be  restrained 
by  a  strait-jacket. 

PELVIC  APPENDICAL  ABSCESS. 

Archibald  (Montreal  Med.  Jour.,  1890,  p.  81),  in  22  cases  of  abscess  origi- 
nating in  the  appendix,  found  7  situated  in  the  pelvis.  Rotter  (Dtsch.  vied. 
Woch.,  1890,  No.  39),  out  of  132  abscesses  starting  in  the  appendix,  found  40 
which  were  pelvic,  and  of  these  40  cases,  there  were  27  in  which  the  appendix 
itself  was  located  in  the  pelvis.  In  21  cases  out  of  the  40,  the  pus  was  situated 
in  the  pelvis  alone,  while  in  the  remaining  19,  the  pelvic  abscess  was  associated 
with  an  extension  into  other  regions.  Out  of  the  21  cases  in  which  the  abscess 
was  confined  to  the  pelvis,  there  were  7  in  which  it  was  concealed  in  the  true 
pelvis,  and  not  perceptible  to  abdominal  examination,  but  in  14  cases  it  could 
be  felt  through  the  abdominal  walls.  In  the  19  cases  of  pelvic  abscess 
with  extension,  the  right  iliac  fossa  was  the  seat  of  the  second  abscess  14  times, 
and  in  every  instance  the  iliac  abscess  was  isolated  from  the  pelvic.  In  3  cases 
the  extension  of  suppuration  was  into  the  left  ihac  fossa.  Out  of  24  pelvic 
abscesses  collected  by  Berard  and  Patel,  the  suppurative  process  was  con- 
fined to  the  pelvis  in  11  cases:  in  7  there  was  an  avenue  of  communication 
between  the  ihac  and  pelvic  abscesses;  in  4  the  pelvic  suppuration  was  secon- 
dary to  iliac  abscess;  and  in  2  there  was  a  pelvic  abscess  with  bilateral  iliac 
diverticula.  Berard  and  Patel  divide  these  pelvic  abscesses  into  two  classes: 
the  p  e  r  i  -  a  p  p  e  n  d  i  c  a  1 ,  in  which  there  is  a  direct  connection  with  the  ab- 
scess surrounding  the  appendix ;  antl  the  p  a  r  a  -  a  p  p  e  n  d  i  c  a  1 ,  in  which 
the  appendix  is  situated  above  the  pelvic  brim,  and  has  no  apparent  direct 
communication  with  the  abscess. 

Sometimes  there  are  two  abscesses,  one  surrounding  the  appendix  on  the 
iliac  fossa,  and  another  filling  the  pelvis;  these  may  be  entirely  distinct  from 
each  other,  or  the}^  ma}-  connnunicate  more  or  less  freely  o^'er  the  brim  of  the 
pelvis  under  the  adherent  coils  of  intestines.  A.  C.  Bernays,  of  St.  Louis,  has 
emploj'ed  a  method  which  throws  light  on  the  mode  of  origin  of  pelvic  abscesses. 
In  an  incipient  peritoneal  infection  without  pus,  he  alwaj^s  introduces  a  long 
glass  pipette  as  far  as  the  floor  of  the  pelvis  and  catches  the  secretion 
from  there,  in  which  he  almost  invariably  finds  abundant  bacterial  flora,  which 
develop  on  suitable  media. 

Broca  (Bull,  jned.,  June  29,  1901,  p.  589)  distinguishes  two  sorts  of 
abscesses  under  the  title  superior  and  inferior  pelvic.  Supe- 
rior pelvic  abscesses  start  near  the  superior  strait,  in  which 
situation  they  may  be  quite  out  of  reach  in  an  examination  through  the 
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abdomen,  or  by  the  rectum.  Later  on,  as  they  develop,  they  become  iUac,  or 
again  pelvic,  or  at  once  both  iliac  and  pelvic.  Inferior  pelvic 
abscesses  cannot  be  detected  by  an  examination  from  abo\'e,  but  they 
are  perceptible  to  the  rectal  touch,  as  they  generally  lie  in  close  association 
with  the  anterior  wall  of  the  rectum.  In  rare  instances  the  sigmoid  fiexm-e 
lies  between  such  a  collection  of  pus  and  the  rectal  wall.  These  pelvic  abscesses 
are  walled  off  from  the  general  peritoneal  cavity  by  a  layer  of  adhesions 
uniting  the  small  intestines  one  to  another. 

Sometimes  after  the  disappearance  of  an  acute  appendicitis,  rectal  palpation 
reveals  a  line  of  infiltration  against  the  pelvic  wall,  and  possibly  a  \evy  tender 
spot  in  the  wall  of  the  bowel.  The  patient  may  also  complain  of  severe  pain 
on  straining  in  the  evacuation  of  the  bowels.  These  signs  point  to  an  appendix 
hanging  over  the  brim  into  the  pelvis,  and  attached  to  the  rectmii. 

Symptoms. — The  special  symptoms  of  pelvic  abscess  are  radiation  of  the 
pain  down  the  right  leg,  McBurney's  point  being  generally  painless,  as  the  pus  is 
located  lower  down ;  but  most  characteristic  of  all,  are  the  signs  of  pelvic  perito- 
nitis, consisting  of  vesical  and  rectal  disturbances.  The  ves- 
ical disturbance  sometimes  amounts  to  little  more  than  frequent  or  painful  mic- 
turition. In  other  cases  there  is  decided  tenesmus,  noted  soon  after  the  beginning 
of  the  attack.  Retention  of  the  urine  has  also  been  observed  in  some  instances. 
Rectal  tenesmus  is  a  frequent  sign,  beginning  generalh'  on  the  second  day 
and  lasting  for  a  short  period.  In  some  cases  there  is  a  discharge  of  mucus  by 
the  rectum.  In  two  instances  a  diagnosis  of  nephritic  colic  has  been  made 
on  account  of  the  pain  radiating  down  the  inguinal  region  and  into  the 
testicle  {" De  rappendicite  pelvienne,"  Chevalier,  Paris,  1900).  In  another 
instance  anuria  coexisting  with  tenesmus  and  hypogastric  swelling  gave  rise 
to  a  diagnosis  of  retention  of  urine.  An  important  means  of  recognizing  the 
involvement  of  the  appendix  is  through  the  radiation  of  the  pain  toward  the 
umbilicus,  when  pressure  is  made  over  the  position  of  the  diseased  appendix. 

Treatment. — ^The  recognition  of  pelvic  abscess  is  essential  to  its  proper  treat- 
ment and  is,  therefore,  of  great  importance.  One  of  the  most  important  avenues 
for  opening,  evacuating,  and  draining  an  abscess  in  the  region  of  the  appendix 
is  through  the  rectum.  The  rectal  passage  is  a  particularly  satisfactory 
method  in  men,  in  young  women,  and  in  children,  and  is  especially  suitable  in 
all  cases  of  large  pelvic  abscess  filling  the  pelvis,  as  well  as  in  all  those  in  which 
an  abscess  actually  points  in  the  bowel.  In  advanced  cases  rectal  evacuation 
has  the  advantage  of  causing  little  shock  to  the  patient,  while  at  the  same  time 
it  offers  the  greatest  of  all  desiderata,  namely,  an  opening  at  the  bottom  of  the 
area  to  be  drained ;  whenever  it  is  possible,  by  making  an  opening  posterior  to 
the  cervix  uteri  or  into  the  rectum,  to  secure  drainage  in  a  dependent  position, 
the  abscess  will  lie  better  drained  than  when  the  opening  is  made  above,  tlirough 
the  abdominal  wall. 
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In  a  married  woman,  especially  in  a  multipara,  the  retro-uterine  peritoneal 
pouch  affords  a  most  convenient  avenue  for  drainage  by  the  vagina,  which 
is  at  the  same  time  free  from  any  objection  on  the  score  of  contamination  from 
fecal  discharges.  When  the  abscess  can  be  felt  through  the  posterior  cul-de- 
sac,  this  should  in  all  instances  be  opened.  The  operation  is  done  by  re- 
tracting the  posterior  vaginal  wall  so  as  to  expose  the  vault;  the  cervix  is 
then  caught  and  drawn  forward,  while  the  vaginal  vault  just  behind  the  cervix 
is  laid  open  from  side  to  side  with  scissors  or  knife.  As  soon  as  the  bulging 
peritoneum  is  reached,  it  is  opened  widely  and  then  stretched  to  a  maximum 
from  side  to  side  by  hooking  in  the  right  and  left  index-fingers.    This  gives 


Fig.  337. — Gallant's  case.  Large  retro-peritoneal  abscess  in  a  girl  ten  years  old  extending  from  the  region 
of  the  appendix  behind  the  pelvic  peritoneum  and  pointing  back  of  the  cervix  uteri,  where  it  bulges  into  the 
vagina.    Vaginal  drainage  impossible  on  account  of  age  of  patient.    Drainage  above.  Recovery. 


free  exit  to  all  the  discharges,  and  the  cavity  may  be  carefully  washed  out,  a 
rubber  tube  being  inserted  with  a  loose  pack  of  iodoform  gauze.  In  a  child 
either  the  rectum  or  the  superior  strait  must  be  utilized  (see  Fig.  337) . 

When  the  abscess  is  located  entirely  in  the  pelvis,  the  indication  is  to  find 
the  point  of  least  resistance  through  the  inferior  strait,  and  to  make  an  opening 
there.  To  evacuate  a  collection  of  pus  by  separating  the  agglutinated  intestine 
through  the  superior  strait  is  exceedingly  dangerous.  Quenu's  method,  in  two 
steps,  is  also  not  to  be  recommended,  if  the  collection  can  be  reached  from  below. 
The  first  step  in  his  procedure  is  to  open  the  peritoneal  cavity,  locate  the  abscess, 
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and  introduce  the  tampon  down  to  it,  so  as  to  establish  an  avenue  for  the 
escape  of  the  pus.    The  next  step  is  to  open  the  abscess  at  a  later  date. 

It  sometimes  happens  that  an  operator  is  sui'prised  upon  opening  the  abdo- 
men to  discover,  as  in  Cullen's  case  (Fig.  338),  a  large  accumulation  of  pus 
in  the  pelvis,  the  exact  position  and  size  of  which  are  only  known  after  sufficient 
adhesions  have  been  separated  to  release  the  pus  and  make  it  imperati\"e  to 
proceed.  In  such  cases,  although  the  point  of  election  for  the  opening  would 
have  been  by  the  vagina  in  a  woman,  or  by  the  rectum  in  a  man,  the  operator, 


Fig.  338. — Cullen's  Case.    The  Tip  of  the  Api-exdix  is  Lost  in  a  Pool  of  Pus  I'illing  the  Pelvis  and 

Walled  in  by  Adherent  Small  Intestine  Everywhere  Covered  by  Ly'mph. 
The  intestine  has  been  lifted  up  and  the  adhesion  separated  so  as  to  show  the  abscess.    Church  Home.  Removal 
of  appendix,  drainage.    W.  P.,  male,  ait.  twenty-seven.    June  26,  1902. 

having  advanced  so  far  as  to  open  the  abscess  from  above,  is  obliged  to  proceed 
with  the  evacuation  in  this  direction.  The  closest  attention  must  be  given 
to  protecting  the  surrounding  peritoneum,  while  the  entire  pus  cavitj'  is 
emptied  and  dried  out,  a  liberal  drainage  orifice  filled  with  loose  gauze 
being  provided,  which  also  fills  the  infected  pelvis. 

The  para-sacral  method  was  clearl)^  defined  b}^  Jaboulay  in 
1892  (Rev.  de  chir.,  1892),  but  it  is  the  very  last  to  be  recommended, 
unless,  as  in  the  case  of  Berard  and  Patel,  the  collection  of  pus  finds 
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its  way  back  to  the  sacro-iliac  notch  and  tends  to  open  spontaneously  at  that 
point. 

The  perineal  method,  devised  by  Mauclaire  in  1895  {Soc.  Anat.,  1897,  p. 
868),  has  been  utilized  by  Delanglade,  who  has  written  an  article  upon  it, 
entitled  "  De  V incision  preredale  des  absces  pelvienne  appendiculaire"  {Soc. 
de  chir.,  Paris,  1900,  pp.  600  et  857).  E.  M.  SuttOxX,  Lagoutte,  and  especially 
Rotter  have  also  used  the  perineal  method,  the  latter  eleven  times. 

Sutton  {Jour.  Amer  Med.  Assoc.,  1898,  vol.  30,  p.  1-138)  reports  the  case  of  a 
locomotive  ftreman,  thirty-five  years  old,  in  whom  a  pelvic  abscess  was  watched 
into  the  second  week,  when,  on  account  of  symptoms  of  obstruction,  such  as 
vomiting  and  distention,  it  was  evacuated  through  the  rectum  by  puncturing 
the  anterior  wall  high  up,  with  a  small  trocar,  upon  which  22  ounces  of  pus 
escaped.  After  some  amelioration,  severe  septic  symptoms  followetl,  and  the 
abscess  was  found  to  have  refilled.  It  was  then  opened  and  drained  through  the 
peritoneum  by  making  a  horseshoe  incision  in  front  of  the  anus,  and  carrying 
the  dissection  carefully  upward  between  the  urethra  and  the  rectum ;  the  external 
sphincter  fibres  were  divided,  where  they  interlace  with  the  bulbo-cavernosus ; 
the  deep  fascia  also  was  divided,  the  levator  ani  separated,  antl  the  prostate, 
when  reached,  was  pushed  forward  as  the  dissection  was  carried  up  to  the  peri- 
toneal cul-de-sac.  On  reaching  this  point,  the  abscess  cavity  was  opened,  and 
nearly  a  quart  of  foul  pus  mixed  with  liquid  feces  escaped,  after  which  a 
drainage-tube  was  inserted.  The  temperature  and  pulse  dropped  to  normal, 
the  bowels  moved  six  hours  after  the  operation,  and  the  intense  suffering 
was  immediately  relieved.  The  drainage-tube  was  removed  on  the  twelfth 
day,  and  the  patient  was  able  to  be  out  of  the  house  in  the  third  week. 

The  method  of  opening  and  draining  the  abscess  b}^  the  rectum  is  as  follows : 
The  rectum  is  emptied  and  washed  out,  and  when  the  patient  is  well  under  an 
anesthetic,  the  anterior  wall  is  exposed  by  means  of  a  Sims  speculum,  or  by  long 
narrow  retractors.  The  incision  is  then  made  near  the  median  line  and  in  front, 
where  the  vessels  are  least  A^oluminous,  or  at  a  point  which  has  been  determined 
by  the  finger  as  the  most  prominent  or  the  most  yiekling  portion  of  the  inflam- 
matory mass.  The  operator  should  have  previously  determined  by  careful 
bimanual  examination,  with  one  finger  in  the  rectum,  the  exact  location  and 
the  size  of  the  abscess.  The  dilatation  of  the  anus  is  effected  by  the  trac- 
tion instrument  used  to  expose  the  field  of  operation.  In  case  of  doubt  as 
to  the  presence  of  pus  an  aspirating  syringe  may  be  used,  passing  the  needle 
obliquely  through  the  wall  of  the  bowel. 

Berard  and  Patel  advise  a  transverse  incision,  crossing  the  median  line, 
made  with  curved  scissors  under  the  control  of  the  left  index  finger;  the  coats 
of  the  bowel  are  then  cut  through  successively,  and  in  an  oblique  direction, 
proceeding  upward.  As  soon  as  the  abscess  is  opened,  the  orifice  is  en- 
larged by  introducing  the  scissors  and  then  separating  the  blades;  after  the 
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abscess  has  been  explored  by  means  of  the  finger,  it  can  be  completely 
evacuated  by  pressm-e  made  softly  from  above.  The  cavity  should  then  be 
gently  washed  out  until  the  fluid  returns  clear. 

Drainage  ought  never  to  be  omitted,  and  it  is  best  carried  out  by  means 
of  rubber  tubes  a  centimetre  in  diameter.  A  mushroom  tube  of  this  size  is 
readily  retained,  while  the  outer  end  of  it,  lying  on  the  exterior,  conducts  the 
discharges  on  to  a  gauze  pad.  Through  such  a  tube  the  cavity  can  be  washed 
out  from  time  to  time  under  gentle  pressure. 

R.  Peterson  {Amer.  Jour.  Gyn.  and  Obst.,  1900,  vol.  16,  p.  240)  opened 
an  abscess  containing  over  a  gallon  of  foul  pus,  which  pointed  just  within  the 
anus.  On  the  sixth  day  afterward  the  patient  walked  home,  a  distance  of  about 
a  mile  and  a  half,  and  made  a  rapid  recovery. 

In  order  to  avoid  a  reflux  of  stercoral  materials  into  the  abscess  Jaboulay 
recommends  the  following  method,  which  he  has  occasionally  practised:  The 
coats  of  each  lateral  wall  of  the  rectum  are  brought  together  behind  the  drain, 
and  fixed  temporarih^  at  the  anus  in  such  a  manner  as  to  form  a  double  canal, 
one  opening  being  in  front  for  drainage,  and  one  behind  for  the  escape  of  fecal 
matter  and  gas. 
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PROGRESSIVE  PURULENT  PERITONITIS. 

When  infection  spreads  beyond  the  bounds  of  the  original  focus  of  the  disease 
in  the  appendix  (see  Fig.  339),  it  may  be  hniited,  as  we  have  just  seen,  to  the 
neighborhood  of  the  diseased  organ,  by  a  wall  of  adhesions  agglutinating  the 
adjacent  intestines  and  the  general  peritoneum.  If,  for  any  reason,  however, 
such  as  the  suddenness  of  the  outbreak  hnding  the  peritoneum  unprotected 
or  unable  to  defend  itself  on  account  of  the  virulence  of  the  organisms,  the  infec- 
tion is  poured  out  over  a  larger  area  of  the  peritoneal  cavity,  the  resulting  peri- 
tonitis either  becomes  diffuse,  and  even  general  and  universal  as  it  enlarges 
its  boundaries;  or,  on  the  contrary,  it  becomes  encapsulated  here  and  there 
between  the  viscera,  forming  so  many  separate  foci  of  suppuration,  by  which 
the  disease  advances,  establishing  new  foci,  from  point  to  point. 

A  peritonitis  arising  in  this  way,  whether  focal  or  diffuse,  possesses 
all  the  characteristics  of  the  original  disease  in  the  right  iliac  fossa,  resembling 
the  lesser  areas  of  infection  in  every  point  except  in  the  extent  of  surface  involved. 
The  profound  shock  and  the  depressing  effect  upon  the  patient  which  charac- 
terize this  form  of  the  affection  are  due  simply  to  the  large  area  involved, 
associated  with  the  absorption  of  toxins  and  pathogenic  Ijacteria.  In  the  more 
extensive  peritonides  we  observe  such  variations  in  the  character  of  the  in- 
flammator}'  changes  as  are  indicated  b}^  the  terms  serous,  fibrinous, 
purulent,  putrid,  or  hemorrhagic.  One  or  more  of  these 
forms  may  predominate  in  any  given  case,  or  even  in  different  areas  of  disease 
in  the  same  case. 

One  of  the  most  distinctly  characterized  forms  of  peritonitis  is  the  dis- 
seminated focal,  described  by  Mikulicz  under  the  term  pro- 
gressive fibrino-purulent  (Langenh.  Arch.,  1899,  Bd.  39),  in 
which  the  disease,  running  an  acute  or  a  subacute  course,  advances  by  means 
of  the  peritoneum  to  an  adjacent  area,  where  it  forms  a  fresh  fibrino-purulent 
deposit,  at  first  shut  off  by  adhesions  from  the  remaining  intact  peritoneum; 
it  next  infects  a  fresh  area  through  the  escape  of  pus  between  the  adherent 
coils  of  intestine,  and  starts  up  another  focus  of  deposit,  walled  off  in  its  turn, 
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only  to  again  advance  to  some  other  point  in  the  neighborhood,  and  thus  con- 
tinue its  progress. 

Secondary  abscesses  of  this  description  are  met  with  behind  the  c  e  - 
c  u  m  ,  in  the  pelvis,  in  the  right  renal  region  above  the 


Fig.  339. — Showing  Perforation  near  the  Hoot  of  the  Appendix  in  a  Patient  Dying  op  Peritonitis. 
J.  H.  H.    M.  S.,  set.  sixty.    Aug.,  Sept.,  1903.    Surg.  Path.  No.  2181.    The  kink  is  probably  responsible  for  the 

location  of  the  perforation. 


liver,  in  the  right  p  1  e  u  r  a  ,  in  the  left  iliac  f  o  s  s  a  ,  in  the  left 
renal  region,  and  among  the  coils  of  the  intestines.  Jaffe 
speaks  of  cases  in  which  he  found  secondary  abscesses  a  b  o  ^"  e  and  to  the 
inside  of  the  spleen.    A  surgeon  must  bear  in  mind  all  these  seats 
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of  predilection  in  every  case  in  which  the  opening  of  an  abscess  in  the  neighbor- 
hood of  the  appendix  is  not  followed  by  immediate  improvement.  Only  by 
the  closest  attention  to  all  parts  of  the  abdominal  cavity  and  to  the  pleura,  can  he 
exclude  the  presence  of  one  or  more  of  these  foci  of  secondary  infection,  or  suspect 
and  watch  some  particular  area,  prepared  to  open  and  drain  the  abscess  as  soon 
as  it  is  formed.  The  effect  of  a  concealed,  unopened  abscess  upon  the  general 
condition  of  the  patient  is  so  marked  as  to  be  evident  even  to  the  untutored 
eyes  of  the  family,  anxiously  watching  for  signs  of  improvement.  The  course  of 
the  affection  is  more  protracted  than  that  of  a  diffuse  peritonitis,  and  there  is 
not  the  same  evidence  of  profound  intoxication.  The  fever  is  usually  high,  the 
pulse  is  quickened,  there  may  be  chills,  and  there  is  certainly  restlessness, 
abdominal  discomfort,  tympany,  and  often  pain  in  the  affected  region.  At 
this  juncture  a  careful  palpation  of  the  abdomen,  made  by  little  quick  movements 
of  deep  pressure  with  the  hnger-tips  as  they  play  the  gamut  of  the  muscular 
fibres,  will  often  localize  the  affected  area  in  the  right  or  left  lumbar  region. 
The  affected  areas  are  markedly  sensitive,  and  as  the  fluid  accumulates,  resis- 
tance increases,  while  the  area  of  dulness  is  enlarged;  all  this  is  best  revealed 
by  light  percussion.  The  pelvis  must  be  investigated  by  rectal  examination 
in  order  to  discover  any  unusual  tenderness,  boggy  condition,  bulging  or  infil- 
tration of  its  walls.  The  liver  should  be  investigated  by  auscultation  and  per- 
cussion, in  order  to  detect  any  friction  sounds  indicatng  a  peri-hepatitis  or 
any  enlargement  of  the  area  of  dulness,  such  as  would  be  produced  by  an  abscess. 
Any  icteroid  tinge  must  receive  the  closest  attention.  A  bulging  of  the  ribs 
may  indicate  an  empyema. 

Not  only  one,  but  two,  or  even  more  secondary  abscesses  may  form,  neces- 
sitating several  operations.  An  instance  of  this  kind  occurred  in  the  practice 
of  W.  S.  Halsteu,  myself,  and  J.  M.  T.  Finney,  each  of  us  operating  succes- 
sively on  the  same  patient. 

A  nurse,  twenty-five  years  old,  had  a  first  attack  of  acute  appendicitis  with 
typical  symptoms,  for  which  Halsted  operated,  and  found  the  appendix  beginning 
to  be  gangrenous,  and  partially  separated  from  the  cecum.  There  was  a  small 
post-cecal  abscess  and  the  pelvis  contained  a  cloudy  fluid.  She  did  well  until  the 
fourth  day,  when  she  complained  of  dull  pain  all  through  the  abdomen  and  down 
the  right  leg.  The  temperature,  which  had  been  nearly  normal,  rose  again,  while 
the  abdomen  became  distended  and  very  tender  in  the  supra-pubic  region.  On  the 
fifth  day  I  made  a  vaginal  opening  behind  the  cervix  uteri,  evacuating  about  200  cc. 
of  foul-smelling  dark  pus.  After  this  there  was  an  immediate  improvement,  but 
on  the  tenth  day  from  the  original  operation  the  patient  complained  once  more  of 
pain  and  chilliness,  the  temperature  again  rose,  and  there  was  slight  nausea.  A 
localized  area  of  moderate  tenderness  was  found  in  the  left  flank,  but  there  was 
no  distinct  tumor  or  fluctuation.  Two  days  later,  that  is  to  say,  on  the  twelfth  day 
after  the  original  operation,  Finney  made  an  incision  in  the  upper  left  inguinal 
region,  evacuating  about  400  cc.  of  pus.    The  opening  into  the  vagina  was  enlarged, 
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a  communication  established  between  the  other  two  openings,  and  rubber  drains 
inserted.  The  patient  steadily  improved,  and  eventuaUy  made  a  perfect  recovery, 
there  being  no  sign  of  hernia  after  several  years. 

Another  series  of  sequences  is  shown  in  a  case  operated  upon  by  Professor 
PoNCET,  the  patient  entering  his  clinic  in  March,  1892,  with  ' '  alarming  symp- 
toms of  appendicitis."  This  patient  was  operated  uiDon  successively  at  several 
days'  interval  for  (1)  a  peri-appendical  abscess  in  the  right  iliac  fossa,  (2)  an 
abscess  above  the  liver,  and,  finally,  (3)  a  purulent  pleurisy  (E.  Sallet,  "Des 
absces  peri-hepatique,"  These  de  Lyon,  1894). 

Subphrenic  Abscess. — One  of  the  most  important  of  these  secondary  abscesses 
is  that  in  which  the  purulent  deposit  is  situated  above  the  liver  and  below  the 
diaphragm,  in  other  words,  a  subphrenic  abscess  (see  Chap.  X,  p. 
214).  This  form  of  abscess  has  been  well  described  by  Elsberg,  who  justly 
remarks  that  its  importance  as  a  complication  is  not  sufficiently  recognized. 
He  has  collected  73  cases  in  all,  2  of  which  occurred  in  his  own  practice.  His 
treatment  of  the  subject  is  so  satisfactory  that  I  cannot  do  better  than  quote 
his  words  (Ann.  Surg.,  1901,  vol.  34,  p.  729) : 

"Subphrenic  abscess  processes  secondary  to  disease  of  the  vermiform 
appendix  may  occur  in  one  of  three  ways: 

"  1.  As  a  localization -in  the  right  or  left  subphrenic  region  of  a  general  sys- 
temic infection, — the  infectious  agents  being  carried  to  the  subphrenic  region 
by  the  blood  current.  Here  the  process  is  secondary  to  a  generalized  infection 
and  hence  is  not  considered  in  this  paper. 

"2.  As  a  locaUzed  abscess  formation  in  the  right  or  left  subphrenic  region, 
a  part  of  a  general  purulent  peritonitis  with  foci  of  suppuration  in  various 
parts  of  the  abdominal  cavity.  This  variety  is  infrequent,  as  the  patients 
generally  die  before  encapsulation  of  the  abscess  can  occur. 

"3.  As  a  local  process  by  direct  extension,  or  through  the  lymph  channels 
from  disease  in  or  around  the  vermiform  appendix.  This  is  the  most  frequent 
variety  and  the  one  with  which  this  paper  is  concerned. 

"According  to  Friinkel,  inflammatory  processes  in  the  region  of  the  liver 
may  lie  entirely  within  the  peritoneal  cavity,  or  entirely  outside  of  it.  The 
intra-peritoneal  variety  is  usually  the  result  of  the  direct  extension  of  the  inflam- 
mation from  below.  In  the  extra-peritoneal  variety  the  process  ad"\'ances  by 
the  retro-peritoneal  route,  behind  the  ascending  colon  and  kidney.  The  abscess 
generally  lies  behind  and  above  the  kidnej^,  and,  unless  it  is  xery  large,  causes 
little  or  no  downward  displacement  of  the  liver.  In  the  73  cases  collected, 
the  abscess  was  extra-peritoneal  in  20  cases  (27  per  cent.),  intra-peritoneal  in 
35  (48  per  cent.),  and  the  anatomic  location  w^as  doubtful  in  18  cases  (25 
per  cent.). 

"In  the  large  majority  of  patients  the  subphrenic  affection  is  secondary 
to  a  suppurative  inflammation  in  or  around  the  appendix.    Of  the  73  cases 
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under  discussion,  there  was  an  abscess  in  or  around  the  appendix  in  50  cases 
(68  per  cent.):  in  the  other  16  no  details  were  given.  When  the  subphrenic 
inflammatory  condition  is  caused  by  direct  extension  from  below,  its  position 
varies  with  the  location  of  the  diseased  appendix.  Of  the  73  cases  the  appen- 
dix lay  behind  the  cecum  of  the  ascending  colon  in  17  patients  (23  per  cent.), 
in  front  of  or  below  the  cecum  or  the  colon  in  12  patients  (16  per  cent.),  and 
details  were  wanting  in  44  patients  (61  per  cent.).  In  about  15  per  cent,  of 
the  patients  the  abscess  contained  gas.  Perforation  of  the  diaphragm  oc- 
curred in  25  per  cent,  of  the  cases. 

"The  symptoms  of  subphrenic  inflammation  may  come  on  da.ys,  or  weeks, 
or  months  after  the  disease  of  the  appendix  or  the  operative  measures  instituted 
therefor.    Several  modes  of  onset  are  characteristic. 

"  (a)  A  few  days  after  the  acute  symptoms  of  appendicitis  have  been  relieved, 
and  the  temperature  has  fallen  to  normal,  the  patients  complain  of  pain  in 
the  lower  part  of  the  right  chest,  the  temperature  begins  to  rise,  the  area  of 
liver  dulness  is  somewhat  enlarged,  there  are  friction  sounds  over  the  hepatic 
region,  and  tenderness  in  one  or  two  intercostal  spaces.  There  may  be  slight 
or  well-marked  jaundice.  Within  a  few  days  the  pain  over  the  liver  becomes 
less,  while  the  signs  of  fluid  become  evident. 

"  (6)  Before  the  acute  signs  of  appendicitis  have  entirely  subsided,  although 
the  local  symptoms  are  much  improved,  the  daily  temperature  begins  to 
take  on  a  remittent  type,  and  the  patient  begins  to  lose  flesh  and  strength 
rapidly.  These  patients  look  very  ill  from  the  beginning.  They  do  not  com- 
plain of  nmch  pain,  although  they  may  have  tenderness  in  the  lumbar  region; 
the  most  marked  symptom  is  the  rapid  loss  of  flesh  and  strength.  No  further 
physical  signs  may  be  discoverable  until  the  bulging  of  the  abscess  in  the  lumbar 
region  is  found. 

"  (c)  After  having  recovered  from  the  attack  of  appendicitis  in  a  satisfac- 
tory manner,  some  of  the  patients  never  regain  their  former  health.  Without 
any  change  in  the  temperature,  respiration,  or  pulse,  the  patient  complains 
of  continual  slight  pain  in  the  right  chest.  The  pain  persists  for  weeks  or  months, 
although  physical  examination  and  aspiration  of  the  right  chest  result  negatively. 
These  patients  never  look  very  ill.  After  a  varying  length  of  time,  the  presence 
of  fluid  under  the  diaphragm,  and  perhaps  also  in  the  pleural  cavity,  is  discovered 
by  means  of  physical  examination  and  the  exploring  needle. 

"When  the  subphrenic  abscess  contains  gas,  the  diagnosis  is  generally  more 
easy,  because  of  the  obliteration  of  the  liver  dulness  by  full  tympanitic  res- 
onance and  because  of  the  presence  of  succussion  sounds.  When  it  does  not 
contain  gas,  the  question  may  arise  whether  one  has  not  to  deal  with  an  effusion 
into  the  right  chest.  Most  of  the  errors  in  diagnosis  that  haA-e  been  made,  have 
been  along  this  Une.  Three  conditions  are  possible:  there  may  be  an  effusion 
into  the  pleural  cavity,  or  there  may  be  both  a  subphrenic  and  a  pleural  effusion, 
or  there  may  be  a  subphrenic  effusion  alone.    The  differential  diagnosis  must 
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rest  on  the  fact  that  when  there  is  a  well-marked  effusion  under  the  diaphragm 
there  are  usually  no  thoracic  symptoms;  the  upper  level  of  the  dulness  is  a 
straight  line  or  is  convex  upward ;  there  is  little  change  in  the  line  of  dulness  with 
a  change  in  the  position  of  the  patient.  While  in  a  plem-al  effusion  the  respira- 
tory murmur  is  much  diminished  or  absent  below  the  level  of  the  fluid,  in  sub- 
phrenic effusions  the  murmm'  can  generally  be  heard  plainly  below  the  le^'el  of 
the  fluid.  Depression  of  the  liver  is  frequent  in  subphrenic  abscesses ;  it  is  rare  in 
pleurisy,  unless  the  effusion  is  a  very  large  one.  The  heart  is  neA'er  appreciably 
pushed  to  the  right,  nor  are  the  intercostal  spaces  bulged  out  in  effusions  under 
the  diaphragm.  If  pus  is  withdrawn  by  aspiration  through  one  of  the  lower 
intercostal  spaces,  and  clear  fluid  by  aspiration  higher  up.  the  diagnosis  of 
an  association  between  the  two  conditions  is  almost  assured.  When  perfor- 
ation of  the  diaphragm  occurs,  it  is  characterized  by  the  sudden  appearance  of 
symptoms  of  invasion  of  the  pleural  cavity, — cough,  rapid  respiration,  expecto- 
ration, and,  frequently,  rapid  collapse. 

"The  differential  diagnosis  between  subphrenic  abscess  and  abscess  of  the 
liver  is  often  very  difficult,  and  sometimes  impossible  before  operation.  Abscess 
of  the  liver  is,  however,  much  more  rare  after  appendicitis  than  is  subphrenic 
abscess.  Pain  in  the  right  shoulder-blade  is  rare  in  subphrenic  cases  and  fre- 
quent in  abscess  of  the  liver.  Paralysis  of  the  diaphragm,  and  hence  dimin- 
ution or  absence  of  respiratory  movements  of  the  liver,  occurs  far  more  often 
in  subphrenic  affections.  Chills  and  profuse  sweats  are  more  frequent  in  abscess 
of  the  liver.  The  final  and  positive  diagnosis  must  be  made  with  the  aspirating 
needle,  the  puncture  being  made  in  the  seventh  to  the  tenth  intercostal  space 
in  the  axillary  line,  unless  there  are  signs  of  pointing  in  front  or  in  the  lumbar 
region.  The  fluid  obtained  by  aspiration  should  be  always  examined  for  liver 
abscess.  The  characteristic  pus  of  liver  abscess  is  of  a  light  chocolate  color 
with  little  or  no  odor.  Foul  odor  of  the  pus  will  generally  mean  subphrenic 
abscess  and  not  liver  abscess,  although  the  possibility  of  an  hepatic  abscess 
which  has  ruptured  into  the  subphrenic  region  must  be  remembered. 

"Of  the  73  cases  collected,  the  total  mortality  was  40  per  cent." 

The  method  of  treatment  recommended  by  Elsberg  is  as  follows:  "About 
two  inches  of  the  ninth  and  tenth  ribs  are  resected  in  the  usual  manner  (Fig.  340), 
somewhere  between  the  scapular  and  the  anterior  axillary  lines,  according  as 
the  exploring  needle  has  located  the  pus  more  anteriorly  or  posteriorly.  The 
two  ribs  can  easily  be  resected  through  one  incision,  made  in  the  intercostal 
space  between  them  (Fig.  341) .  After  the  ribs  have  been  resected,  the  diaphragm, 
with  the  liver  showing  below  it,  will  appear  in  the  lowermost  portion  of  the 
wound,  and  the  pleural  reflection  will  be  seen  in  the  upper  part.  If  there  is 
suspicion  that  the  pleural  cavit}^  contains  pus,  aspiration  of  the  pleura  should 
first  be  done.  If  pus  is  obtained,  the  cavity  should  be  opened  and  drained 
at  once.  If  aspiration  of  the  pleura  is  deemed  unnecessary  or  inexpedient 
(as  is  generally  the  case),  the  upper  part  of  the  wound  should  be  carefully 


Fig.  340. — Elsbehg's  Operation  for  Subphrenic  Abscess,  Showing  the  Skin  Incision,  Two  Inches  in 
Length,  Midway  between  the  Anterior  Axillary  and  Scapular  Lines  between  the  Ninth  and 
Tenth  Ribs. 
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protected  with  gauze,  and  the  aspirating  needle  then  made  to  perforate  the 
diaphragm  below  the  reflection  of  the  plem-a  (Fig.  342).  If  the  needle  enters 
the  abscess  cavity,  it  should  be  allowed  to  remain  in  place  and  be  used  as  a 
director.  A  small  incision  of  the  diaphragm  alongside  of  the  needle,  the  dilatation 
of  the  small  opening  with  the  dressing  forceps,  and  the  drainage  of  the  abscess 
cavity  with  tubes,  according  to  general  principles,  are  all  that  is  required.  The 


Fig.  341. — Resection  of  About  two  Inches  of  Ninth  and  Tenth  Ribs. 
The  pleural  reflection  is  seen  below  the  costo-phrenic  sinus  of  the  pleura.    Below  this  lies  the  diaphragm 
covering  the  abscess.    The  figure  to  the  right  shows  a  coronal  section  of  the  body  revealing  the  pleural  reflection 
with  the  costo-phrenic  sinus  above  and  with  the  diaphragm  below. 


abscess  cavity  may,  however,  be  situated  so  near  the  median  line,  high  upimder 
the  dome  of  the  diaphragm,  that  it  can  only  be  reached  b}"  the  transpleural 
route.  The  pleural  cavity  can  then  be  opened  without  further  delay  through 
the  upper  part  of  the  wound.  In  some  cases  the  costo-phrenic  sinus  has  been 
entirely  obliterated  by  adhesive  inflammation,  so  that  the  pleura  can  be  incised 
without  opening  the  pleural  cavit}^  proper.  If  this  is  the  case,  great  care  must 
be  taken  not  to  tear  the  adhesions,  as  they  are  often  very  weak  and  easily  sep- 
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arated.  If  the  pleural  cavity  must,  nevertheless,  be  opened,  it  should  be  done 
as  rapidly  as  possible.  By  means  of  upward  pressure  against  the  liver,  it  is 
often  possible  to  so  closely  approximate  the  diaphragmatic  to  the  costal  pleura 


Fig.  342. — Aspirating  the  Abscess  through  the  Diaphragm  and  below  the  PLEnRAL  Reflection. 
The  operation  may  be  tran.spleural  if  necessary,  when  there  is  fluid  in  the  pleura  as  well.    The  aspirator  indi- 
cate.s  the  position  of  the  abscess,  which  is  then  evacuated  and  drained  through  a  free  incision. 

that  little,  if  any,  air  can  enter  the  pleural  cavity  when  the  opening  is  made. 
Sometimes  it  is  impossible  to  unite  the  two  pleural  layers  by  suture,  and  all 
that  can  be  done  is  to  wall  off  the  cavity  carefully  with  antiseptic  gauze.  " 

DIFFUSE  PURULENT  PERITONITIS. 

A  diffuse  peritonitis  is  one  in  which  the  exact  limits  cannot  be  deter- 
mined in  vivo.  The  entire  area  accessible  to  the  eye  is  more  or  less  involved, 
the  infectious  material  being  distributed  over  a  large  extent,  and  tending,  unless 
checked,  to  a  rapid  involvement  of  the  entire  peritoneum.  The  statement 
that  a  peritonitis  is  "general"  or  "universal"  can  hardly  be  made  without 
41 
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such  a  painstaking  investigation  of  every  portion  of  tlie  abdomen  as  is  unjusti- 
fiable in  the  course  of  an  operation.  A  diffuse  peritonitis  of  this 
kind  is  so  caUed,  in  contrast  to  the  circumscribed  peritonitis 
hmited  to  the  right  iUac  fossa,  and  the  disseminated  focal  peri- 
tonitis involving  particular  areas  and  shut  off  from  the  rest  of  the  cavity 
by  hmiting  adhesions.  A  large  abscess  occupying  the  entire  lower  abdomen, 
and  sometimes  containing  quarts  of  pus  (which  is  oftenest  found  in  children), 
is,  nevertheless,  circumscribed  in  character.  A  diffuse  peritonitis, 
on  the  other  hand,  may  go  on  to  the  formation  of  an  abscess  fiUing  the 
entire  abdomen  and  resulting  in  abdominal  empyema.  There  is  a  strong 
temptation  to  speak  of  a  case  as  one  of  "general  peritonitis"  when  the  in- 
testines of  the  lower  abdomen,  as  far  as  seen,  are  found  inflamed  and  covered 
with  deposits  of  pus  in  both  flanks  as  well  as  in  the  pelvis.  Von  Burckh.\rdt 
proposes  to  use  the  term  "progressive"  in  place  of  the  vague  expres- 
sion  "diffuse  ." 

A  general,  or  perhaps  more  correctly,  a  t  o  t  a  1  peritonitis,  is 
one  in  which  the  entire  abdominal  cavity  is  in- 
volved, including  the  structures  above  the  omentum  and  the  colon,  espe- 
cially in  the  diaphragmatic  regions,  as  well  as  those  below.  The  most  acute  form 
of  diffuse  peritonitis  is  appropriately  termed  peritoneal  sepsis  (Wit- 
ZEL,  "Diffuse  eitrige  Peritonitis  und  peritoneale  Sepsis,"  Dtsch.  med.  Woch., 
1888,  No.  40) ;  it  being  one  in  Avhich  the  patient  dies  with  an  acute  intoxica- 
tion so  soon  after  the  onset  of  the  disease  that  little  or  no  reactive  signs  are  found 
in  the  peritoneum.  There  is  only  a  slight  injection,  perhaps  a  little  loss  of 
lustre,  and  a  little  fibrin,  some  bloody  serous  exudate,  and,  most  important 
of  all,  no  adhesions  setting  up  a  barrier  for  the  lim- 
itation  of   the  disease. 

A  diffuse  purulent  peritonitis  is  occasioned  by  an  infection 
of  lesser  intensity  existing  for  a  longer  time ;  where  nature  has  been  able,  more  or 
less  successfully,  to  combat  the  infection,  pus  is  found  widely  distributed, 
particularly  in  dependent  regions;  the  intestines  are  everywhere  deeply 
injected,  and  in  place  of  the  normal  lustrous  coat  a  shaggy  surface  is  seen 
covered  with  little  bits  of  fibrin,  often  with  a  capillary  vascularization,  which 
float  out  under  water,  the  coils  of  intestines  are  mutually  adherent,  and  there 
is  an  abundant  fibrinous  and  fibrino-purulent  deposit. 

Diagnosis, — The  diagnosis  of  a  diffuse  peritonitis  is  made  by  giving  close 
attention  to  the  general  character  of  the  abdominal  pain  and  the  marked  tender- 
ness on  pressure.  The  abdomen  is,  as  a  rule,  tympanitic,  the  tympany  being  a 
conservative  effort  on  the  part  of  nature  to  limit  the  spread  of  the  infection. 
Once  in  a  while,  however,  an  extensive  peritonitis  is  found  in  a  scaphoid  abdo- 
men. The  fever  is  often  marked,  though  sometimes  quite  wanting.  The 
pulse  is  small  and  shows  an  increased  rapidit}^,  often  going  up  to  120,  140, 
and  even  higher,  although  where  the  infection  is  not  so  severe  in  character, 
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the  pulse-rate  may  remain  nearly  normal.  One  of  the  most  important  signs 
is  the  persistent,  distressing  nausea  and  vomiting  which  generally  characterize 
the  affection  from  first  to  last,  although  they  sometimes  cease  toward  the  end, 
the  cessation  producing  an  illusory  impression  of  improvement.  A  further 
most  important  sign,  which  is  associated  with  the  cessation  of  peristalsis,  is 
the  cessation  of  fecal  movement  and  the  passage  of  gas.  The  distended 
abdomen  is  fixed,  and  the  respiration  becomes  superior  thoracic  in  type. 
There  is  often  a  dry,  typhoid  tongue,  and  later  on  a  mild  or  marked  delirium. 
As  the  infection  spreads  the  system  becomes  dried  out  for  want  of  water 
and  the  excretion  of  urine  is  much  diminished.  There  is  sometimes  an  accumu- 
lation of  ascitic  fluid.  One  of  the  most  marked  signs  in  advanced  cases  is  the 
facial  expression,  which  is  distressed  and  anxious,  the  patient  having  a  collapsed 
look,  with  hollow  eyes  and  a  dusky  skin,  the  expression  alone  being  often 
sufficient  to  indicate  the  nature  of  the  malady  to  an  experienced  eye.  V.  H. 
Williams  graphically  says  of  one  of  his  cases:  "He  had  that  gray,  hard,  sal- 
low, anxious  look  of  sepsis,  which  means  much  to  the  eye  of  the  surgeon" 
(Trans.  Amer.  Surg.,  1893,  p.  261). 

The  first  step  in  the  differential  diagnosis  is  to  distinguish  between  these 
cases  of  diffuse  peritonitis  and  cases  of  a  circumscribed  abscess  still  limited 
to  the  neighborhood  of  the  appendix,  in  which  the  local  inflammation  has  called 
forth  a  marked  reactive  disturbance  of  the  entire  peritoneum.  In  a  localized 
peritonitis  there  may  be  fever,  quickened  pulse,  vomiting,  and  a  general  tym- 
pany of  the  abdomen,  associated  with  more  or  less  general  discomfort.  A  care- 
ful exa,mination,  however,  will  usually  show  that  the  tenderness  is  pretty  well 
localized,  and  that  there  is  a  well-defined  mass  shut  off  in  the  iliac  fossa. 
Furthermore,  the  effect  on  the  general  condition  of  the  patient  is  not  that  of 
the  profound  depression  associated  with  the  more  extensive  disease.  It  is  in  just 
these  cases,  however,  in  which  a  local  affection  is  passing  into  a  general  one,  that 
the  most  serious  mistakes  are  made,  and,  where  there  is  doubt,  it  is  better  to 
operate  than  to  wait  for  the  extension  of  the  disease. 

The  differential  diagnosis  between  intestinal  obstruction  and 
peritonitis  accompanied  with  tympany,  nausea,  and  pain,  is  sometimes  even 
more  difficult.  In  intestinal  obstruction,  however,  fever,  at  first,  is  lacking, 
there  is  no  such  widespread  sensitiveness  to  pain  as  in  peritonitis,  and  the 
distention  is  limited  to  the  loops  of  intestine  which  lie  near  to  the  obstruction. 
These  loops  can  often  be  seen  and  felt  as  they  contract,  and  roll  their  gaseous 
contents  under  the  fingers  in  the  effort  to  force  a  passage  through  the  barrier, 
the  pain  being  associated  with  the  attacks  of  peristalsis.  Moreover,  in  intestinal 
obstruction  there  is  no  increasing  leucocytosis.  In  either  case  relief  is  to  be 
sought  in  operative  measures. 

Prognosis. — The  prognosis  in  cases  of  diffuse  peritonitis  depends  upon 
the  character  of  the  infection,  as  well  as  upon  its  extent.  Where  it  has  spread 
very  rapidly,  and  there  is  a  profound  depression,  as  in  cases  of  peritoneal 
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sepsis,  there  is  scarcely  any  hope,  whatever  may  be  done.  In  all  cases  the 
prognosis  is  serious,  but  in  those  which  tend  to  run  a  protracted  coui-se  with 
decided  local  reaction  against  the  infection,  there  is  a  chance  with  operation 
and  none  without  it.  The  reaction  of  the  leucocytes  should  be  studietl,  the 
blood  should  be  examined,  and  cultures  taken,  to  ascertain  if  there  is  any 
marked  septicemia.  As  soon  as  pus  is  reached  in  the  course  of  the  operation, 
it  should  be  examined  microscopically ;  if  streptococci  are  found  the 
prognosis  is  far  more  serious  than  in  a  more  extensive  colon  bacillus 
infection  even  though  the  disease  is  limited  in  its  area.  Cultures  should  also 
be  made  for  examination  throughout  convalescence. 

Treatment  in  General. — Where  it  is  not  possible  to  operate  immediately, 
the  first  step  in  the  treatment  of  a  diffuse  peritonitis  is  to  put  the  patient  as 


Fig.  343. — Fowler's  Method  op  Drainage. 
The  thorax  is  elevated  to  cause  the  fluids  to  gravitate  into  the  pelvis  instead  of  upward  toward  the  diaphragm. 

nearly  as  possible  in  a  condition  of  absolute  repose.  He  should  lie  on  his  back 
with  his  head  on  a  low  pillow,  and  his  knees  drawn  up  and  supported  b}'  a  round 
cushion,  so  perfectly  at  rest  that  he  appears  as  if  fused  with  the  bed.  Any 
movement  for  the  purpose  of  giving  necessary  attention,  such  as  the  use  of 
the  bed  pan,  bathing,  alcohol  rubbing,  etc.,  should  only  be  made  with  the  utmost 
care.  The  bowels  are  best  kept  at  rest  ("in  splints")  hy  the  administration  of 
opium  in  small  quantities;  this  relieves  the  pain  and  checks  peristalsis,  thus 
favoring  the  formation  of  adhesions  and  limiting  the  spread  of  infection.  If  the 
bowels  are  much  distended,  morphine,  as  Korte  says,  is  better  than  opium. 

A  decided  elevation  of  the  head  of  the  bed  is  advisable  (see  Fig.  343),  if 
not  disagreeable  to  the  patient,  as  it  may  limit  the  spread  of  the  infection 
upward  into  the  most  unfavorable  part  of  the  abdomen,  and  determine  its 
gravitation  toward  the  pelvis,  where  it  can  be  better  drained.    The  patient 
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will  be  more  comfortable  if  the  bedclothes  are  kept  off  the  body,  but  if  the 
abdominal  walls  are  thin,  hot  poultices,  which  dilate  the  capillaries  and  thus 
facilitate  the  elimination  of  the  infectious  products,  may  give  comfort  and 
also  be  of  service  in  limiting  the  infection.  Ice  poultices,  if  better  borne, 
may  check  the  growth  of  the  bacteria. 

Where  there  is  much  vomiting,  the  washing  out  of  the  stomach,  which  for 
many  years  has  been  tried  and  found  of  the  utmost  service  by  Kussmaul  and 
others,  often  affords  the  greatest  relief.  It  should  be  done  with  a  soft  rubber 
tube,  and  even  though  attended  with  considerable  discomfort  to  the  patient, 
should  not  be  neglected.  As  a  general  rule,  it  is  best  to  give  no  food  or  drink, 
using  the  rectum  as  an  avenue  of  alimentation  by  injecting  about  100  cc.  of 
albumen  water  or  pancreatized  milk  at  intervals  of  six  hours.  It  also  relieves 
thirst,  besides  improving  the  pulse  and  general  condition  of  the  patient,  to 
give  from  100  to  1000  cc.  of  a  normal  salt  solution  twice  a  day,  as  recommended 
by  Lennander,  and  widely  practised  by  American  surgeons  for  some  j^ears 
past.  Sometimes  it  is  necessary  to  accede  to  the  urgent  entreaties  of  the 
patient  and  give  a  little  cracked  ice  or  a  teaspoonful  of  hot  or  cold  water, 
or,  as  KoRTE  advises,  a  carbonated  water.  If  water  is  given  by  the  mouth, 
the  occasion  may  be  utilized  by  administering  a  little  albumen  with  it.  If  an 
operation  is  to  take  place  within  an  hour  or  two,  and  the  bowels  are  loaded,  a 
warm  saline  enema  may  be  given  in  order  to  evacuate  the  rectum. 

Surgical  Treatment. — It  is  important  in  surgical  treatment  to  observe 
the  following  rules: 

1.  To  make  the  operation  as  brief  as  possible,  consistent  with  thorough 
technic. 

2.  To  watch  the  patient  closely,  and  keep  up  the  vitality  during  the  oper- 
ation. 

3.  To  remove  all  septic  products  as  quickly  and  as  completely  as  possible. 

4.  To  extirpate  or  to  wall  off  the  original  focus  of  the  infection,  the  appendix. 

5.  To  provide  abundant  avenues  for  the  escape  of  any  further  septic  material 
which  may  accumulate. 

6.  To  relieve  excessive  tympany. 

If  the  pulse  is  small,  the  heart  weak,  and  the  patient  collapsed,  it  is  well 
to  begin  the  operation  b}^  injecting  from  500  to  1000  cc.  of  normal  salt  solution 
as  the  patient  goes  on  the  table,  the  injection  continuing  during  the  operation. 
Hypodermics  of  strychnine  help  to  keep  up  the  strength  and  to  tide  the  patient 
over  the  shock  of  the  operation.  They  may  be  begun  with  one-thirtieth  of  a 
grain,  and  continued  with  one-sixtieth,  every  two  hours,  until  a  good  reaction 
is  established,  and  then  be  kept  up  at  intervals  of  every  three  or  four  hours  for 
several  days,  unless  there  are  signs  of  the  physiologic  action  of  the  drug. 

As  a  preventative  against  shock,  all  unnecessar}^  exposure  of  the  body  must 
be  avoided,  the  patient  should  be  kept  wrapped  in  blankets  while  on  the  oper- 
ating table,  and  hot  flasks  covered  with  flannel  should  be  placed  under  the  arm- 
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pits,  at  the  sides  of  the  chest,  and  by  the  legs.  Whenever  hot  bottles  are 
used  either  on  the  operating  table  or  in  the  bed,  they  should  be  closely 
watched  to  avoid  a  burn. 

All  preparations  must  be  made  before  the  anesthetic  is  given;  it  is  best  to 
begin  the  anesthesia  with  nitrous  oxide  gas  followed  with  ether. 

The  Incision. — If  the  abdomen  is  small  and  the  walls  flaccid,  it  is 
a  good  plan  to  make  a  liberal  incision  in  the  right  semilunar  line.  Where  the 
affection  is  advanced,  and  all  parts  of  the  abdomen  seem  imiformly  involved, 
an  incision  in  the  linea  alba  from  the  umbilicus  to  the  symphysis  affords  a  still 


Fig.  344. — Self-retaining  Retractor. 
Saves  an  assistant  by  holding  the  abdominal  walls  widely  apart  while  the  abdominal  cavity  is  being  cleansed  in 

general  peritonitis.    (One-half  natural  size.) 

better  opportunity  for  examining  all  parts  of  the  abdomen,  for  cleansing  the 
peritoneum,  and  for  making  counter-openings  for  drainage.  Good  broad  retrac- 
tors are  of  service  in  exposing  one  part  of  the  abdomen  after  another.  The 
practitioner  who  has  not  the  advantages  of  a  hospital  clinic  and  well-trained 
assistants,  will  often  find  a  self-retaining  retractor  (Fig.  344),  which  gives  a 
maximum  exposure  of  the  abdomen  through  the  wound,  of  great  service  while 
he  is  mopping  out  or  irrigating  the  abdomen. 

J.  Israel  (Verhandl.  d.  dtsch.  Gesell.  f.  Chir.,  26th  Congress,  Berlin,  1897,  p. 
15)  says  that  as  it  is  impossible  to  empty  a  generally  infected  abdomen  completely 
of  its  purulent  exudate,  he  has  been  in  the  habit  for  some  years,  in  order  to 
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limit  the  harm  done  by  the  remaining  infectious  masses,  of  making  an  exten- 
sive transverse  incision  of  the  abdominal  wall  {Kreiizschnitt)  in  such  a  manner 
as  to  do  away  with  intra-abdominal  pressure,  and  in  this  way  hinder  the  absorp- 
tion of  fluid.  He  does  this  by  making  the  aforesaid  transverse  incision,  dividing 
both  recti,  and  then,  after  thoroughly  drying  out  all  accumulations  of  purulent 
material,  leaving  the  abdomen  open.  In  order  to  prevent  any  prolapse  of  the 
intestines  the  deficiency  in  the  abdominal  wall  is  replaced  by  an  extensive  iodo- 
form gauze  apron,  the  corners  of  which  are  thrust  under  the  edges  of  the  wall. 
This  treatment  insures  free  drainage  from  the  abdomen,  yet  the  intestines  do 
not  escape,  and  the  large  wound  begins  to  contract  surprisingly  soon.  Israel 
has  secured  much  better  results  from  it  in  bad  cases  of  general  peritonitis, 
than  those  he  formerly  obtained. 

Lifting  out  the  Intestines  . — With  the  great  irregularities 
and  the  numerous  recesses  of  the  abdominal  cavities  in  mind,  it  is  a  strong 
temptation  to  the  surgeon,  in  his  desire  to  get  rid  of  all  the  infection,  to  lift 
out  the  intestines  and  to  expose  and  cleanse  them,  as  well  as  the  emptied  abdomen. 
This  plan  has  been  faithfully  tested  by  some  of  our  best  surgeons,  notably  Finney 
(Johns  Hopkins  Hospital  Bull,  1897,  vol.  8,  pp.  141  and  143)  in  a  series  of  experi- 
ments upon  dogs,  which  showed  a  remarkable  number  of  recoveries  under  this 
treatment.  He  therefore  advocated  the  removal  of  the  intestines,  which  were 
wrapped  in  warm  towels;  the  peritoneal  cavity  was  then  thoroughly  washed 
out  with  hot  salt  solution,  and  dried  with  strips  of  gauze,  after  which  the  intes- 
tines were  cleaned,  loop  by  loop,  under  a  continuous  irrigation  with  salt  solution, 
and  finally  returned  to  the  abdominal  cavity  and  the  incision  closed,  a  small 
opening  being  left  for  drainage.  McCosh  (Ann.  Surg.,  1897,  vol.  26,  pp.  179 
and  687)  also  recommends  removal  of  the  intestines,  associating  this  in  suitable 
cases  with  incision  of  the  ileum  to  evacuate  gas  and  feces,  and  with  the  injection 
of  magnesium  sulphate  into  the  intestine,  followed  by  closure  of  the  intestines 
and  then  of  the  abdomen.  Experience,  however,  has  demonstrated  that  it  is 
better  to  refrain  from  taking  out  the  intestines  on  account  of  the  profound 
shock  which  rapidly  supervenes. 

Irrigation  . — It  is  still  a  moot  point  whether  or  not  it  is  best  to  irrigate 
the  peritoneum.  When  it  is  easily  inspected,  and  accumulations  of  septic 
materials  are  seen  in  all  parts,  irrigation  may  be  carried  out  with  a  hot 
normal  salt  solution  at  a  temperature  between  105°  and  110°  F.,  using  such  an 
instrument  as  that  shown  in  Fig.  345.  The  fluid  is  allowed  to  accumulate 
in  considerable  amount,  first  in  one  part  and  then  in  another,  and  then,  the 
edges  of  the  incision  being  raised,  to  escape  with  a  rush,  bringing  away 
quantities  of  septic  material.  After  washing  out  in  this  way,  the  abdominal 
wall  may  be  pushed  forward,  first  in  the  right,  and  then  in  the  left  flank,  and 
rapidly  incised,  for  the  insertion  of  a  large  rubber  drainage-tube  in  the  posi- 
tion for  natural  drainage  (Fig.  346).  The  various  positions  for  drainage  are 
shown  in  the  composite  picture.  Fig.  347,  which  also  indicates  the  areas 
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controlled  by  the  drains.  It  is  best  not  to  use  any  strongly  medicated  solu- 
tions in  washing  out  the  peritoneum,  such  as  corrosive  sublimate,  advised  by 
LiicKE  (Dtsch.  Zeitschr.  f.  Chir.,  1887,  Bd.  26)  and  Morton  (Jour.  Amer.  Med. 
Assoc.,  1888,  vol.  10,  p.  75),  or  salicylic  acid,  as  recommended  by  Steinhal 
(Verhandl.  d.  dtsch.  Gesellsch.  f.  Chir.,  1888,  Bd.  2,  p.  243). 

The  appendix,  the  jons  et  origo  malt,  should  be  clamped  off  and  removed 
whenever  it  is  possible.  If  the  tissues  about  the  organ  are  gangrenous,  and 
there  is  little  hope  of  the  sutures  holding,  the  entire  area  surrounding  the  head 
of  the  cecum  must  be  walled  off  from  the  rest  of  the  abdominal  cavity,  and 


Fig.  346. — Method  of  Using  the  Irrigator  to  push  forward  the  Peritoneum  in  the  Abdominal  Wall 
IN  Making  a  Left  Lumbar  Incision  for  Drainage  in  Case  of  Abdominal  Pyemia. 

drained  separately  through  a  liberal  incision  made  at  the  nearest  point  in  the 
abdominal  wall. 

Some  successful  and  interesting  efforts  have  been  made  to  save  life  by 
continuous  irrigation  of  the  abdominal  cavity;  for  example,  E.  IjAPlace 
(Phila.  Med.  Jour.,  Oct.  14,  1899)  reports  "A  case  of  acute  general  peritonitis 
treated  by  continuous  irrigation  with  normcd  salt  solution." 

The  patient  had  a  disseminated  fibrino-punilent  peritonitis  with  a  gangrenous 
omentum.  After  a  thorough  cleansing,  lasting  for  forty-five  minutes,  Laplace, 
who  had  never  seen  so  grave  a  case  recover,  adopted  the  following  plan:  the  glass 
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nozzle  of  the  irrigator,  still  attached  to  its  rubber  tube,  was  introduced  as  far  as 
Douglas'  cul-de-sac,  and  the  tube  fixed  to  the  abdominal  wall  by  means  of  a  suture 
at  the  lower  end  of  the. incision.  An  ordinary  glass  tube  with  rubber  tubing  attached 
was  inserted  at  a  point  3  inches  above  this.  The  rest  of  the  incision,  above  the 
second  tube  was  closed,  while  the  wound  between  the  first  and  second  tubes  was 


Fig.  347. — Showing  Direction  of  Current  from  the  Adjacent  Portions  of  the  Abdominal  Cavity  toward 
THE  Drainage  Openings  in  the  Right  Iliac  Fossa,  in  the  Right  and  Left  Lumbar  Regions,  in  the 
Median  Line,  and  through  the  Vagina.  It  is  only  in  Exceptional  Cases  that  more  than  one  Open- 
ing IS  made.    (See  p.  648.) 

packed.  A  small  gauze  dressing  was  loosely  laid  on  the  wound  and  held  in  place 
by  adhesive  plaster.  The  patient  was  then  placed  on  a  Kelly  drainage  pad,  com- 
municating with  a  bucket  under  the  bed.  An  irrigator  was  attached  to  the  first 
tube  and  a  warm  normal  salt  solution  was  allowed  to  flow  continuously  through 
the  abdominal  cavity,  draining  through  the  second  tube  and  out  through  the  wound 
on  to  the  pad,  and  thence  into  the  bucket.    This  irrigation  was  kept  up  continu- 
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ously,  day  and  night,  for  seventy- two  hours  from  the  time  of  operation,  at  the 
rate  of  10  pints  every  fifteen  minutes,  making  a  total  flow  of  360  gallons  of  normal 
salt  solution  through  the  abdomen  in  that  time.  One-fortieth  of  a  grain  of  strych- 
nine sulphate  was  given  every  three  hours.  At  the  end  of  the  seventy-two  hours, 
when  the  irrigation  was  discontinued,  the  patient's  condition  was  good,  the  tem- 
perature 99°  F.,  and  the  pulse-rate  70. 

A  year  later  Van  Lennep  reported  a  similar  case  {Hahn.  Med.  Month.,  Feb., 
1900),  the  treatment  in  it  having  been  suggested  by  the  report  of  Laplace. 

The  patient,  a  man  of  twenty-four,  had  had  several  attacks  of  appendicitis,  and 
operation  was  performed  at  the  end  of  twenty-two  hours  from  the  beginning  of  the 
last  one,  his  condition  being  then  very  bad.  The  pelvis  and  abdomen  contained 
pints,  if  not  quarts,  of  thin,  offensive,  sero-purulent  fluid.  The  appendix  was  re- 
moved and  a  glass  ovariotomy  tube,  inverted,  and  with  the  perforated  end  covered 
by  rubber  drainage  tubing,  was  inserted  through  the  lower  angle  of  the  wound  into 
the  bottom  of  the  pelvis.  Another  bent  glass  tube,  "  right  end  up,"  was  placed  under 
the  liver  and  connected  with  a  rubber  tube  leading  into  a  tub  beside  the  bed.  The 
intermediate  peritoneal  layers  were  closely  sutured  and  the  closure  tested  by  liberal 
irrigation  before  the  patient  was  removed  from  the  operating  table.  The  remainder 
of  the  wound  was  left  open.  Continuous  irrigation  was  kept  up  for  about  twelve 
hours,  nearly  20  gallons  of  sterilized  normal  salt  solution  being  passed  into  and  out 
of  the  peritoneal  cavity  during  that  time.  It  was  then  deemed  advisable  to  stop 
on  account  of  dyspnea  and  rapid  respiration.    Recovery  followed. 

Another  form  of  treatment  which  calls  for  mention  in  connection  with  that 
of  continuous  irrigation,  is  that  of  injection  of  alcohol  directly  into  the  ab- 
dominal cavit)^,  successfully  practised  by  Z.  E.  Evans,  of  Travers  City,  Mich. 
{Ann.  Gyn.  atid  Ped.,  1893,  p.  744). 

The  patient,  a  physician,  thirty-three  years  old,  had  had  five  pre\dous  attacks 
of  appendicitis.  When  operation  was  performed,  his  temperature  was  over  103°  F., 
his  pulse  140,  and  the  abdomen  distended  to  its  utmost  capacity.  The  abdominal 
cavity  was  opened  by  a  five-inch  incision.  It  was  found  ruptured,  and  its  contents 
distributed  freely  over  the  general  peritoneal  cavity.  The  appendix  was  gan- 
grenous, detached,  and  floating  in  feces.  In  spite  of  the  extremely  low  and  un- 
promising condition  of  the  patient,  Evans  took  time  to  wash  out  the  abdominal 
cavity  with  warm  water,  and,  to  use  his  own  words,  "  with  one  hand  in  the  abdomen, 
I  paddled  the  water  around  among  the  various  coils  of  the  intestines,  washing  them 
absolutely  clean."  The  abdominal  cavity  was  then  filled  with  warm  water,  and 
about  three  yards  of  gauze  were  introduced  deep  down  into  the  pelvic  cavity  and 
spread  about  among  the  intestines.  A  suture  was  passed  at  each  angle  of  the 
wound,  and  "the  patient  placed  in  bed,  more  dead  than  alive."  The  next  day,  as 
his  pulse  and  temperature  were  still  up,  and  his  mouth  and  skin  dr}',  the  drainage 
gauze  was  removed  and  the  abdomen  again  filled  with  warm  water  with  immediate 
good  effect,  made  apparent  in  a  sleep  lasting  five  hours.    On  the  third  day  he  began 
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to  cough  and  to  bring  up  a  "thick  pus-like  substance  mixed  with  blood";  at  the 
same  time  he  complained  of  a  fixed  pain  in  the  right  side.  The  base  of  the  right 
lung  was  found  to  be  pneumonic,  and  as  the  stomach  was  rebellious  and  the  sphincters 
relaxed,  Evans  then  threw  a  stimulant  into  the  abdominal  cavity,  injecting  hy  means 
of  a  Davidson  syringe,  3  ounces  of  pure  alcohol  diluted  ^vith.  2  quarts  of  \\-arm  -water. 
Following  this  treatment,  the  pulse  dropped  from  140  to  107,  and  the  temperature, 
which  was  over  103°,  to  about  100°  F.  About  eighteen  hours  later  the  same  process 
of  stimulation  was  repeated,  and  five  hours  after  it  the  pulse  was  92,  the  temperature 
99°  F.,  the  respiration  22,  the  skin  moist,  the  stomach  quiet,  and  the  sphincters 
contracted  so  that  urine  or  feces  were  no  longer  passed  in  bed.  At  the  end  of  five 
weeks  from  the  day  of  operation  the  patient  had  so  far  recovered  that  he  wsls  able 
to  go  to  his  office  and  attend  to  his  professional  duties.  In  a  personal  communica- 
tion Dr.  Evans  states  that  he  was  in  good  health  in  Februarys,  1902. 

Delbet  ("  Recherches  experimentales  sur  le  lavage  du  peritoine,"  Ann.  de 
gynec,  1889,  torn.  32,  p.  165)  has  shown  that  after  irrigation  for  ten  minutes, 
the  absorptive  powers  of  the  peritoneum  are  so  reduced  that  it  is  possible  to 
follow  the  irrigation  with  a  poisonous  solution  without  harm  to  the  animal. 

Wiping  out  the  Intestines  .—The  majority  of  surgeons  to-day 
prefer  to  attack  an  extensive  peritonitis  by  what  maj^  be  called,  in  contrast  with 
the  method  just  described,  the  dry  plan  of  treatment;  that  is  to 
say,  the  abdomen  is  opened,  the  areas  of  accumulation  of  septic  material,  when 
there  are  such,  are  exposed,  and  this  material  wiped  off  as  far  as  possible  with 
gauze  or  sponges.  The  advantage  of  this  plan  is  that  there  is  no  danger  of 
carrying  septic  materials  into  corners  where  the}^  have  not  been  before,  and 
lodging  them  there.  No  one,  perhaps,  is  more  emphaticalh'  opposed  to  irriga- 
tion than  Reichel,  who  has  expressed  himself  in  the  oft-cited  dictum  that  "die 
Spulerei  der  Peritonealhdhle  eine  Spieler ei  ist. 

Under  the  dry  plan  of  treatment  a  bunch  of  gauze  or  a  marine  sponge  is 
grasped  in  a  long  holder  and  carried  dow^n  to  the  bottom  of  the  pelvis,  wliich 
is  then  repeatedly  sponged  out  until  clean.  A  fresh  sponge  is  carried  o^-er  into 
the  right  and  left  renal  regions ;  the  mesenteric  folds  are  inspected,  and  the  upper 
and  the  under  surfaces  of  the  liver.  A  general  agglutination  of  the  intestines 
in  situ  is  not  a  bad  sign  and  ought  not  to  be  disturbetl.  In  introducing  the  sponge 
first  into  one  quarter  and  then  into  another,  it  should  be  carried  up  close  to 
the  abdominal  wall.  After  drjdng  out  the  disease  without  spending  much 
time  in  picking  off  plates  of  Ij'mph,  the  abdomen  is  closed,  drains  being  inserted 
extending  either  from  the  median  incision  dowm  mto  the  fossa  and  into  the 
pelvis,  or  through  fresh  openings  into  the  sides,  and,  in  women,  into  the  A-agina. 
This  line  of  treatment  accords  with  the  recommendation  made  by  Tietze  in 
1889  (Die  chir.  Behandl.  der  akut.  Periton.). 

Drainage  . — ^After  opening  the  abdomen,  cleansing  it  of  poisonous  secre- 
tions, and,  if  possible,  removing  the  focus  of  trouble,  the  appendix,  the  next 
step  is  to  provide  against  further  accumulation  and  absorption  of  septic  mate- 
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rial  by  an  efficient  plan  of  drainage.  If  the  patient  seems  to  be  almost  in  extremis, 
and  there  is  a  large  accumulation  in  the  abdomen  to  be  opened,  the  surgeon 
may  not  be  able  to  do  more  than  make  an  incision  under  cocaine,  let  out  as 
much  pus  as  will  escape  spontaneously,  and  insert  a  large  rubber  drainage-tube. 
In  less  serious  cases  a  gauze  drain,  whether  washed-out  iodoform  gauze  or  plain 
sterilized  gauze,  acts  well  for  a  few  hours  or  a  day,  but  after  that  time  it  ceases 
to  affect  any  area  greater  than  that  directly  in  contact  with  the  gauze  itself. 
The  meshes  of  the  gauze  then  become  plugged,  and  if  left  in  situ,  it  is  apt  to 
choke  the  opening  in  the  abdomen,  and  bottle  up  the  secretions,  rather  than 
promote  their  escape.  To  avoid  this  ill  effect  it  is  well,  in  some  cases,  after 
the  first  day,  to  begin  to  pull  the  gauze  out,  and  so  keep  it  moving  day  by  day 
until  the  whole  is  removed.  The  "cigarette  drain"  used  by  Morris,  of  New 
York,  and  Warren,  of  Boston,  answers  this  purpose  excellently ;  it  is  made  up 
of  sterilized  gauze,  rolled  in  rubber  tissue,  and  can  be  made  of  any  calibre,  is 
soft  and  flexible,  and  does  not,  like  the  unprotected  gauze,  stick  to  the  tissues 
within,  giving  great  pain  with  its  removal. 

Rubber  tubing  from  6  to  8  inches  long  and  J  to  ^  inch  in  diameter,  introduced 
and  surrounded  by  gauze,  also  affords  an  efficient  drain  which  is  not  liable  to 
become  plugged.  If  the  removal  of  a  drain  is  painful,  a  little  nitrous  oxide 
gas  will  overcome  the  difficulty. 

F.  Bode  (Centralbl.  f.  Chir.,  1900,  Bd.  27,  p.  33)  describes  "A  new  method  of 
treatment  of  the  peritoneum  and  drainage  in  diffuse  peritonitis'^  as  follows:  An 
extensive  incision  is  made  with  the  pelvis  elevated,  and  the  peritoneal  cavity 
eviscerated,  as  far  as  possible,  under  a  continuous  irrigation  of  a  warm  saline 
solution.  The  separate  coils  of  intestine  outside  of  the  abdomen  are  then  wrapped 
up  in  compresses  wet  with  salt  solution  and  irrigated  afresh,  from  time  to  time, 
to  prevent  any  chilling.  Bode  says  that  vmder  this  treatment,  patients  with 
a  small  rapid  pulse,  so  far  from  collapsing,  began  to  improve  on  account  of  the 
relief  of  tension  and  the  removal  of  toxic  materials.  The  point  of  perforation 
now  being  found  and  treated,  and  the  abdominal  cavity  disembarrassed  of  its 
contents,  the  abdomen  is  washed  out  with  30  to  40  litres  of  salt  solution,  especial 
attention  being  given  to  the  upper  surfaces  of  the  liver  and  the  neighborhood  of 
the  spleen,  as  well  as  to  the  pehds.  The  peritoneum  is  then  carefully  and  gently 
cleaned  with  compresses,  the  coils  of  intestines  are  also  cleansed,  and  returned 
under  saline  irrigation  into  the  abdomen.  At  this  juncture  a  bunch  of  the 
small  intestines  from  about  the  middle  of  the  abdomen  is  grasped  and  lifted 
up,  bringing  the  mesentery  into  view.  The  mesentery  is  then  perforated  near  its 
root,  at  a  point  free  from  vessels,  and  a  thick  and  correspondingly  long  drainage- 
tube  with  openings  in  its  walls,  is  passed  through  the  mesentery  and  out  of  the 
right  and  left  walls  of  the  abdomen  over  the  colon.  Besides  this  principal 
drainage-tube,  another  is  introduced  from  each  of  the  lateral  wounds,  with  a 
fourth  from  the  median  incision  extending  to  the  deepest  part  of  the  pelvis. 
Further  drainage-tubes  are  introduced,  if  necessary,  to  the  neighborhood  of 
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the  liver,  stomach,  and  spleen,  after  which  the  incision  is  closed  with  through- 
and-through  sutures.  By  pouring  in  fresh  salt  solution  as  the  wound  is  being 
closed,  a  not  inconsiderable  quantity  of  fluid  is  left  behind  in  the  abdomen.  The 
patient  is  put  to  bed  with  the  head  elevated  to  favor  the  downward  flow  of  any 
pus,  which  is  then  washed  out  through  the  drainage-tubes  by  running  in  salt  solu- 
tion, 1000  to  1500  cc.  twice  or  three  times  daily.  Under  such  treatment  con- 
siderable pus  escapes,  peristalsis  begins,  gas  passes,  and  the  bowels  move. 

Treatment  of  the  Distended  Intestines . — If  the  in- 
testines are  so  distended  that  they  can  only  be  returned  to  the  abdominal  cavity 
with  difficulty,  and  if  there  exists  a  large  accumulation  of  fluid  within  the  ileum, 
McCosh's  plan  of  bringing  the  loops  of  the  intestine  outside,  incising,  emptying, 
and  then  closing  and  returning  the  bowel  may  sometimes  be  tried  with  advan- 
tage. Where  the  intestines  are  paralyzed  an  enterostomy  has  saved  life 
in  numerous  instances.  This  is  best  executed  by  keeping  the  wound  open  and 
leaving  one  of  the  distended  loops,  as  near  as  possible  to  the  cecum,  exposed  in  the 
wound,  simph'-  covering  it  with  a  pad  of  iodoform  gauze.  In  order  to  mark  the 
exact  spot  for  the  opening,  two  fine  black  silk  sutures  may  be  inserted  about 
2  cm.  apart  into  the  outer  coats  of  the  bowel,  and  left  hanging  out  of  the  wound. 
Then  after  six  or  seven  hours,  or  more,  the  dressings  are  removed,  the  sutures 
picked  up  and  held  apart,  and  a  small  opening  about  1  cm.  in  length  is  made 
into  the  lumen  of  the  bowel,  affording  exit  for  gases  and  fecal  material.  The 
attention  of  the  profession  has  been  called  to  this  mode  of  treatment  by  "\V.  W. 
Van  Arsdale  in  a  paper  entitled  "  The  treatment  of  the  intestinal  paralysis 
of  peritonitis  by  enterostomy''  {Ann.  Surg.,  1889,  vol.  29,  p.  1). 
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CARE  OF  PATIENT  AFTER  OPERATION  AND  POST-OPERATIVE 

SEQUELAE. 

CARE  OF  PATIENT  AFTER  OPERATION. 

All  is  not  finished  with  the  completion  of  the  operation.  Success  or  failure 
still  largely  depends  upon  the  intelligent,  watchful  after-care  of  the  surgeon  and 
the  nurse;  proper  attention  to  many  seemingly  trivial,  yet  important  tletails 
during  the  first  two  or  three  weeks  following  operation  will  often  do  much  to 
shorten  the  period  of  true  convalescence. 

The  surgeon  must  always  bear  in  mind  that  there  are  two  factors  in  every 
convalescence,  namely,  the  recovery  from  the  wound  and  the  disease,  and  the 
recovery  of  the  nervous  system  from  the  exhaustion  caused  by  the  illness  and 
the  shock  of  the  operation.  From  the  patient's  standpoint,  his  convalescence 
is  divided  into  two  periods:  a  first,  in  which  he  is  confined  to  bed;  and  a  second, 
in  which  he  is  up  and  looking  forward  to  complete  recovery  of  his  strength 
and  the  entire  removal  of  the  discomforts  left  by  the  operation.  During  the 
whole  period  of  convalescence  the  physiologic  economy  of  the  man  is  actively 
engaged  in  striking  a  fresh  balance  with  his  resources,  in  order  that  he  may  once 
more  enter  upon  the  duties  of  fife  with  renewed  vigor. 

It  is  a  fond  superstition  of  the  laity,  often,  I  am  sorry  to  say  encouraged 
by  physicians,  that  the  convalescent  period  is  shortened  b}'  hustling  the  patient 
out  of  bed  a  few  days  after  the  operation;  while,  on  the  contrary,  it  is  often 
lengthened  by  such  treatment.  I  have  seen  patients,  untimely  thrust  from 
the  hospital,  and  reported  as  "up  in  eight  days,''  who,  weeks  afterward, 
were  still  feeling  miserable,  and  unable  to  work.  It  is  possible,  of  course,  to 
get  a  patient  out  of  bed  in  eight  days,  and  they  may  do  well  in  spite  of  this  treat- 
ment, but  it  is  not  to  their  best  interests,  and  it  does  not  really  shorten  the  con- 
valescent period,  which  truly  ends  only  when  they  are  able  to  resume  their 
normal  activities  with  zest. 

I  also  mention,  only  to  condemn,  the  practice  pursued  by  some  surgeons 
of  performing  the  operation,  and  then  leaving  the  patient  entirely  in  the  hands 
of  a  medical  man  without  experience  in  surgical  work.  When  the  case  is  remotely 
situated  in  the  country,  this  may  be  unavoidable,  or  a  choice  of  evils,  but  even 
under  these  circumstances,  a  trained  assistant  should  either  remain  behind  or 
rnake  some  subsequents  visits.  It  is  never  justifiable  to  operate  and  then  aban- 
don the  patient,  as  a  compliment  to  the  family  physician,  who  is  anxious  to 
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enhance  his  services  in  the  eyes  of  the  relatives.  The  man  who  does  this  is 
treating  his  surgery  in  the  hght  of  a  trade. 

The  post-operative  period  requiring  the  greatest  watchfulness  and  care, 
extends,  in  the  average  case,  over  the  first  five  or  six  da3's,  during  the  first  two 
or  three  of  which  the  patient  is  getting  over  the  shock  of  the  operation  and 
the  nausea  caused  by  the  anesthetic;  a  day  or  two  longer  is  required  to  re- 
establish the  much  desired  regular  activity  of  the  bowels. 

The  signs  of  a  normal  convalescence  following  a  surgical  operation  which  is 
the  termination  of  a  protracted  illness,  are  to  the  anxious  bystanders  what  the 
rest  of  a  quiet  harbor  is  to  the  storm-driven  mariner.  With  extreme  satisfaction 
does  the  surgeon  announce  to  the  anxious  family  the  hourly  improvement,  mani- 
fested by  the  falling  temperature,  the  full,  steady,  quiet  pulse,  the  decreasing 
abdominal  tenderness  and  softening  of  the  abdominal  walls,  the  diminution 
of  pain,  and  the  passage  of  flatus.  As  improvement  progresses,  the  patient 
recovers  a  sound  healthy  color,  his  interest  in  his  surroundings  quickens, 
annoying  thirst  is  replaced  by  a  sound,  healthy  hunger,  and  the  balm  of 
sweet  refreshing  sleep  during  the  night  extends  its  blessing  over  the  waking 
period. 

If  convalescence  proceeds  uninterruptedly  after  this  manner,  the  patient 
may  rise  from  bed  in  two  weeks,  but  he  is  wiser  if  he  consents  to  stay  there  for 
three;  then  for  a  few  days,  if  the  weather  permits,  he  should  be  wheeled  in  a 
rolling  chair  into  the  fresh  air;  a  little  later  still  he  takes  a  few  steps,  and 
so,  in  five  or  six  weeks  he  dispenses  with  nurses  and  doctors  and  is  able  once 
more  to  care  for  himself. 

If  the  wound  is  a  small  one,  and  especially  if  the  muscular  fibres  have  not 
been  much  cut,  it  is  not  necessary  that  the  patient  should  wear  an  abdominal 
bandage,  which  is  at  best  but  an  awkward  contrivance  for  giving  support  OA'er 
the  iliac  fossa.  Where  the  wound  is  extensive,  however,  and  above  all  where 
there  has  been  drainage,  a  snug,  supporting  bandage  should  be  worn  for  six 
months  or  longer. 

Nursing. — It  is  of  the  utmost  importance  that  the  nurse  should  be  personally 
acceptable  to  the  patient  as  well  as  one  well  trained  in  abdominal  surgery.  In 
a  simple,  uncomplicated  case  of  appendicitis  one  nurse  may  suffice,  but  if  the 
patient  is  critically  ill,  two,  or  even  three  will  be  required. 

Immediately  after  the  operation  the  patient  should  be  placed  in  a  warm  bed, 
carefully  prepared.  The  room  must  be  darkened,  the  air  kept  fresh  and  sweet 
at  a  temperature  of  about  63°  F.  Absolute  quiet  must  be 
maintained,  and  members  of  the  family  should,  as  a  rule,  be  excluded 
for  several  days.  The  first  person  admitted  should  be  that  near  relative  whose 
presence  is  pleasant  and  comforting  to  the  patient,  the  rule  being  imposed 
that  "silence  is  golden."  The  surgeon  must  constantly  bear  in  mind  that 
he  has  under  his  care  a  wound  which  is  healing  and  a  nervous  system  which 
is  recovering  its  balance  after  a  severe  shock;  the  latter  is  longer  in  recup- 
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crating  than  the  former,  and  nothing  so  much  delays  this  part  of  the  con- 
valescence as  excessive  visiting.  No  outside  visitors  should  be  admitted  for 
several  weeks. 

Posture  . — The  best  posture  for  the  patient  is  on  the  back  with  the 
knees  slightly  flexed,  but  he  should  be  turned  occasionally  on  the  right  side 
to  rest  the  tired  muscles.    The  moving  must  always  be  done  by  the  nurse. 

Sedatives  . — Severe  pain  must  be  relieved  by  hypodermics  of  morphine, 
say  one-eighth  of  a  grain  repeated  in  twenty  minutes  if  neccessary,  during 
the  first  twenty-four  to  forty-eight  hours  whenever  the  pain  becomes  unbearable. 
In  the  case  of  a  child  it  is  best  to  give  one  thirty-second  to  one-eighteenth  of 
a  grain  every  twenty  minutes  until  the  pain  is  relieved.  In  ordinary  cases 
no  morphine  should  be  given  after  the  first  fortj^-eight  hours,  as  its  continued 
use  retards  recover}^;  and  it  may  be  laid  down  as  a  good  general  rule  that  the 
less  morphine  given,  the  more  satisfactory  is  the  convalescence.  In  some  cases 
a  grain  of  the  aqueous  extract  of  opium  in  a  suppository  works  better  than  the 
morphine,  exerting  a  more  direct  local  influence. 

Diet . — All  nourishment  should  be  suspended  after  the  operation  until 
the  stomach  is  settled.  The  first  food  given  should  be  egg  albumen,  prepared 
b}^  beating  the  whites  of  four  eggs  to  a  froth,  and  allowing  it  to  stand  in  a  cool 
place  for  an  hour  or  more,  when  the  liquid  (about  50  cc.)  can  be  drained  off, 
leaving  the  frothy  part  behind.  It  is  best  to  give  a  teaspoonful  at  a  time  mixed 
in  two  or  three  tablespoonfuls  of  cold  water  with  a  little  sugar  and  five  or  ten 
drops  of  lemon  juice.  It  may  also  be  given  in  ginger  ale,  in  orange  juice,  or  in 
sherry  wine.  About  the  third  or  fourth  day  soft  food  may  be  given,  and  after 
the  first  week  a  stronger  diet  may  be  gradually  resumed.  As  a  rule,  attendants 
are  over-anxious  to  feed  patients,  who  can  often  stand  absolute  starvation  for 
four  or  five  days  very  well.  Where  the  stomach  has  been  much  disturbed 
previous  to  operation,  J.  F.  Mitchell  has  found  it  of  great  service  to 
wash  it  out  on  the  operating  table,  using  abundance  of  warm  water,  and 
continuing  until  the  washings  return  clear.  In  cases  which  suffer  from  per- 
sistent nausea  after  the  operation,  with  no  other  ill  symptoms,  one  or  two 
good  washings  often  bring  great  relief. 

Care  of  the  Wound. — Protection  from  exposure,  and  rest  are  the  two 
important  factors  in  the  care  of  the  wound.  Protection  is  best  secured  by  the 
dressings,  held  in  place  b}^  a  suitable  bandage  apphed  at  the  conclusion  of  the 
operation,  in  such  a  way  as  to  cover  the  right  iliac  fossa,  the  groin,  the  upper 
right  thigh,  and  the  lumbar  region.  If  the  bandage  is  snugly  applied,  the 
parts  are  immobilized,  and  the  formation  of  a  loose  sliding  plane  between  the 
dressings  and  the  body  is  ai'^oided.  An  infected  wound  may  easily  arise  from 
dressings  loosely  applied  or  which  have  worked  loose  in  the  convalescence; 
in  such  a  case  everj^  movement  of  the  body,  every  deep  respiration,  tends  to 
suck  in  the  air  beneath  the  bed-clothes  and  to  bring  gross  particles  into  contact 
with  the  incision.  To  avoid  this,  the  dressings  and  the  bandages  must  be 
42 
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properly  placed,  secui-ed  if  necessary  by  adhesive  straps,  and  watched  as  well, 
to  make  sure  that  they  are  not  loose  or  slipping  upward.  To  insure  rest,  the 
patient  must  lie  in  perfect  repose  dming  the  first  days  of  convalescence,  above 
all  avoiding  any  use  of  the  right  leg.  All  mo^'ements  must  be  of  a  passive  natui'e, 
effected  by  the  skilled  hands  of  the  nurse  or  of  the  medical  attendant.  If  all 
goes  well,  as  shown  by  pulse,  temperature  chart,  and  general  condition,  the 
wound  should  not  be  disturbed  for  from  seven  to  nine  daj's,  when  all  the  dressings 
may  be  removed  with  care,  and  the  parts  contiguous  to  the  wound  cleansed 
with  alcohol  and  water,  or  soap  liniment,  and  some  fresh  lighter  dressings 
applied.  If  there  is  a  subcuticular  wire  or  catgut  suture,  it  may  be  drawn 
out  at  this  time.  A  few  days  later  all  dressings  may  be  removed,  and  the 
wound  simply  covered  with  a  pad  of  gauze  to  protect  the  tender  tissues  from 
violence. 

If  for  any  reason  the  patient  does  badh",  the  pulse  and  temperatui-e  go  up, 
the  general  condition  cause  any  anxiety,  or  if  there  is  much  persistent  pain,  the 
wound  should  alwaj's  be  examined.  If  it  is  found  sensitive,  red,  and  puff}' 
or  swollen  at  any  part,  it  should  be  opened  at  once  under  a  little  cocaine,  and 
then,  if  pus  is  found,  poulticed.  It  is  a  mistake  to  try  to  let  out  the  pus  through 
a  small  orifice  under  these  circumstances;  the  focus  of  infection,  whether  just 
under  the  skin  or  lower  down,  must  be  regarded  as  the  apex  of  a  pyramid  whose 
base  is  at  the  skin  surface.  It  is  always  mifortimate  when  the  infection  ex- 
tends down  into  the  iliac  fossa  to  the  seat  of  the  operation  on  the  bowel,  but 
if  the  condition  is  recognized  prompth',  and  effectively  treated  by  thorough 
exposure  and  drainage,  the  misfortune  is  limited,  after  all,  to  a  delayed  con^-a- 
lescence,  and  the  risk  of  a  hernia  at  a  later  date.  E^'en  when  the  bowel 
breaks  down,  and  a  fecal  fistula  is  established,  it  is,  as  a  rule,  but  temporary, 
and  exhibits  a  remarkable  tendency  to  rapid  spontaneous  closure  within  a 
few  weeks. 

Care  of  the  Bowels. — ^The  movement  of  the  bowels  gives  as  much  cause  for 
anxiety  as  any  single  feature  in  the  average  con^'alescence.  "When  the  surgeon 
has  mastered  the  complications,  the  appendix  has  been  remo^•ed,  and  the  wound 
well  closed,  no  anxiety  need  be  felt  as  to  the  administration  of  the  necessary 
purgative  for  moving  the  bowels.  If  it  is  a  matter  of  importance,  as  it  is  in 
some  cases  of  appendicitis,  that  they  should  move  soon,  the  plan  pursued  by 
J.  M.  T.  Finney  may  be  adopted,  and  about  six  ounces  of  a  saturated  solution 
of  Epsom  salts  rvin  into  the  stomach  at  the  conclusion  of  the  operation.  The 
saline  given  in  this  wa}'  is  rarely  vomited,  and  a  satisfactory  eA'acuation  may 
be  secured  as  early  as  eight  hours  later.  In  seA'ere  cases  one  or  two  drops  of 
croton  oil  may  be  administered  in  this  way.  If  purgation  is  not  urgent,  a 
substantial  dose  of  calomel  ma,y  be  given  on  the  second  day,  followed  by  an 
enema  in  from  eight  to  twelve  hours,  or  broken  doses  of  calomel  may  be  gi^•en, 
say  a  sixth  of  a  grain  every  hour,  followed  by  an  enema  in  about  eight  hours. 
A  teaspoonful  of  liquorice  powder  of  the  German  Pharmacopoeia  answers  very 
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well  with  some  patients.  Burrell  uses  a  saline  cathartic  whenever  there  is 
a  rise  in  temperature,  a  quickened  pulse,  and  a  glazed  tongue.  He  gives  a 
saturated  solution  of  salts  in  tablespoonful-doses,  taken  in  soda  water  from 
a  siphon,  and  very  cold.  This  may  be  repeated  from  hour  to  hour.  After 
giving  sufficient  purgatives  and  using  an  enema,  it  is  well  to  wait  for  six  to 
eight  hours  and  give  nature  a  chance  to  act,  if  the  case  is  doing  well  in  other 
respects.  The  bowels  will  then  often  move  spontaneously  and  satisfactorily 
without  further  stimulus.  The  doctor  and  nurse  must  be  careful  not  to  let 
their  good  judgment  fail  them  through  an  over-anxiety  to  hasten  the  move- 
ment; too  many  or  too  severe  purgatives  may  leave  behind  a  troublesome 
diarrhea. 

Urine. — -A  free  flow  of  normal  urine  is  one  of  the  reassuring  signs  during 
convalescence.  The  urine  should  be  kept,  measured,  and  examined  in  all 
cases;  if  albumen  or  casts  have  been  found  in  the  urine  before  operation,  it 
will  naturally  be  watched  with  greater  care  during  convalescence  and  the  gradual 
disappearance  of  these  pathologic  elements  hailed  with  satisfaction.  Kidneys 
which  have  been  injured  by  a  septic  storm  are  best  cared  for  by  promoting  a 
free  flow  of  bland  urine,  and  this  is  accomplished  in  most  cases  by  giving  a 
hypodermocleisis  of  GOO  to  1000  cc.  of  normal  salt  solution,  administered  on 
the  operating  table,  and  repeated  once  or  twice  in  each  twentj^-four  hours  for 
several  days. 

Severe  and  Fatal  Cases. — The  surgeon  must  always  feel  that  a  patient 
who  has  strength  enough  to  pull  through  an  operation  and  live  for  two  or  three 
days  afterward,  ought  to  recover,  unless  some  unforeseen  and  unavoidable 
sequels,  such  as  a  m  e  t  a  s  t  a  t  i  c  abscess,  pneumonia,  or  e  m  - 
b  o  1  i  s  m  ,  should  occur.  It  sometimes  happens,  however,  that  which 
would  otherwise  recover,  fails  to  do  so  from  some  defect  in  technic,  not  neces- 
sarily due  to  a  fault  on  the  part  of  the  surgeon,  l)ut  arising  rather  from  our  still 
imperfect  knowledge  as  to  the  best  method  of  drainage,  the  propriet}'  of  drain- 
ing at  all,  or  some  other  vital  point.  The  conditions  which  should  occasion 
anxiety  are  as  follows  : 

Persistent  pain,  usually  associated  with  elevation  of  t  e  m  - 
perature,  is  a  sign  of  suppuration  in  the  wound  or  beneath  it,  and 
the  local  condition  should  be  investigated  at  once.  A  quick  pulse 
and  persistent  nausea,  growing  worse  rather  than  better,  point 
toward  septic  peritonitis.  A  distended  abdomen  accompanied 
by  vomiting  is  an  indication  for  the  evacuation  of  the  intestinal  tract. 
If  auscultation  reveals  gurgling  it  is  reassuring  evidence  in  cases  of  paresis  of 
intestinal  activity,  showing  that  the  intestines  are  capable  of  performing  their 
normal  functions. 

Psychic  disturbances,  such  as  great  restlessness, 
persistent  painful  wakefulness,  or  too  eager  assur- 
ance of  recovery,  are  often  associated  with  profound  septic  troubles. 
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Where  not  the  signs  of  a  graver  trouble,  they  should  be  combated  with  mild 
sedatives,  such  as  bromides,  trional,  heroin,  etc. 

POST-OPERATIVE  SEQUELS. 

Introductory. — It  is  an  unfortunate  fact  that  the  conclusion  of  an  opera- 
tion does  not  invariably  terminate  all  anxiety  as  to  the  patient's  recovery. 
Oftentimes  the  operation,  especially  if  it  has  been  difficult,  is  followed  by  a 
more  or  less  stormy  convalescence,  interrupted,  it  may  be,  by  sequelae  which 
seriously  threaten  life  itself. 

Many  of  these  disturbances  are  common  to  all  major  sm-gical  procedures  in 
which  an  anesthetic  has  been  used,  such,  for  example,  as  nausea  and  v  o  m  - 
i  t  i  n  g  ,  hiccough,  extreme  nervousness,  excessive 
pain,  sleeplessness,  and  mania.  Other  sequela?  are  those  more 
peculiarly  associated  with  lower  abdominal  operations,  especially  such  as  involve 
infected  areas,  e.  g.,  peritonitis,  abscesses  forming  in  or  under- 
neath the  wound,  ileus,  phlebitis,  pneumonia  of  embolic 
origin,  or  septic  pleurisy. 

The  character  of  the  post-operative  sequelae  is  apt  to  vary  according  as 
the  case  has  been  simple  or  difficult,  and  for  this  reason  it  is  possible  to  antici- 
pate certain  evils  according  to  the  nature  of  the  preceding  illness ;  for  example, 
after  a  simple  removal  of  the  appendix,  only  such  disturbances  are  apt  to  arise 
as  affect  the  earliest  period  of  convalescence,  e.  g.,  tympany  fro  m  a  t  o  n  y 
of  the  b  0  w  e  1 ,  or  p  a  i  n  arising  from  a  simple  traumatic  peri- 
tonitis. After  a  more  serious  operation,  in  which,  for  instance,  an  abscess 
has  been  opened  or  the  peritoneum  has  been  soiled,  the  anxiety  of  the  medical 
attendant  during  the  first  few  days  of  convalescence  is  concentrated  upon  those 
symptoms  which  point  toward  a  fresh  accumulation  of  pus,  to  a 
spreading  peritonitis,  or  an  intestinal  obstruction. 
The  best  guarantee  against  the  onset  of  serious  symptoms  during  the  convalescent 
period  is  the  correct  performance  of  eyery  step  of  the  operation,  and  the  recol- 
lection of  having  done  this  is  a  source  of  great  comfort  to  the  operator.  Careful 
work  and  painstaking  attention  to  detail  are  the  best  prophylactics  agamst 
accidents  during  convalescence,  and  many  of  the  most  serious  post-operative 
sequela?  may  be  obviated  by  these  means.  Moreover,  the  peculiar  difficulties 
of  an  operation  often  throw  light  upon  the  possible  sequeki?  and  suggest 
means  of  obviating  them.  If,  after  closing  the  stump,  it  is  well  embedded  in 
the  cecum,  it  will  not  then  contract  adhesions  with  the  bowel  or  omentum. 
By  avoiding  undue  handling  of  the  intestines  and  the  adjacent  peritoneum  the 
delicate  epithelium  is  spared  abrasions,  and  traumatic  peritonitis 
with  adhesions  will,  to  a  large  extent,  be  avoided.  In  using  a  retractor,  great 
care  must  be  taken  not  to  bruise  the  iliac  vein;  as  this  precaution  insures  against 
one  prolific  cause  of  phlebitis.    By  thorough  cleansing  of  abscess 
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cavities  and  the  freest  possible  drainage,  the  necessity  of  opening  them 
again  at  a  later  date  will  often  be  obviated.  Secondary  operations 
will  also  be  avoided,  if  the  surgeon  is  careful  at  the  time  of  the  first  operation  to 
locate  other  abscesses  in  the  pelvis,  among  the  intestines,  or  in  the  flanks,  and 
to  drain  them  in  their  most  dependent  portions.  An  extension  of  per- 
itonitis by  the  extravasation  of  feces  a  few  days  after  the  operation  will  be 
avoided  if  torn  and  sutured  intestinal  areas  are  brought  out,  with  less  hesitation 
than  is  usual,  and  left  exposed  to  view  in  the  open  abdominal  wound.  When 
an  operation  is  undertaken  for  an  ileus,  the  surgeon  will  often  be  spared 
the  mortification  of  repeating  it,  if  he  examines  carefully  all  the  adjacent  coils 
of  intestine  to  make  sure  that  he  has  not  overlooked  any  important  adhesions. 
Hernia  is  best  avoided  by  operating  early,  before  the  advent  of  such  symp- 
toms and  complications  as  necessitate  drainage  of  the  wound,  that  is  to  say, 
by  a  very  early  operation,  or  by  one  in  the  interval. 

If  we  look  at  these  sequelae  according  to  their  relation  in  time  to  the  original 
operation,  we  may  conveniently  divide  them  into  early,  intermediate, 
and  late. 

Early  s  e  q  u  e  1  te  are  those  associated  with  the  anesthetic,  the  nervous 
condition  incident  to  the  operation,  and  the  continuation  of  those  disturbances 
which  are  projected  forward  into  the  time  of  convalescence  from  the  pre-oper- 
ative  stage,  such  as  the  extension  of  a  peritonitis. 

Intermediate  sequelas  are  those  which  begin  a  few  days  to  a  few 
weeks  after  the  operation,  and  are  caused  by  the  evolution  of  an  abscess, 
by  an  ileus,  the  formation  of  a  phlebitis,  or  the  lodgment  of  an 
embolus. 

Late  sequela",  which  may  arise  months  or  years  after  the  original 
operation,  are  hernia  in  the  scar,  and  intestinal  o  !:>  s  t  r  u  c  - 
t  i  0  n  . 

Ho:mer  Gage  reports  that  out  of  228  cases  operated  upon  for  appendicitis 
whose  subsequent  history  he  was  able  to  trace  (in  many  of  which  the  abscess 
was  simph^  drained),  42  made  complaints  of  one  sort  or  another  on  inquiry. 
Out  of  54  cases  there  was  a  recurrence  in  10  per  cent.  In  a  number  of  instances, 
however,  the  replies  indicated  that  the  complaints  were  of  long  standing,  and 
not  post-operative.  Thirteen  complained  of  more  of  less  discomfort  in  the  region 
of  the  scar;  of  soreness  caused  by  exercise;  of  pain  on  the  approach  of  a  storm; 
of  a  weakness  noticeable  most  of  the  time.  Every  operator  is  familiar  Avith 
the  complaint  of  persistent  pain  in  the  neighborhood  of  the  wound,  and  the  asser- 
tion that  the  discomfort  is  the  same  as  it  was  before  the  appendix  was  removed. 
Some  of  these  discomforts  are  caused  by  the  large,  tender  scar ;  some,  undoubt- 
edly, are  due  to  the  injury  of  nerve  fibres  during  the  operation;  others  to  a  local- 
ized peritonitis  and  adhesions  about  the  head  of  the  cecum.  One  of  Gage's 
cases  was  a  young  school-teacher,  whose  appendix  had  been  removed  in  the 
interval,  and  who  experienced  such  severe  pain  in  the  region  of  the  scar,  with 
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tenderness  over  the  upper  end,  that  she  had  to  give  up  her  work  and  go  to 
bed.  On  re-opening  the  abdomen  an  adhesion  of  the  omentum  was  found, 
about  half  an  inch  square.  This  was  hberated,  and  the  reUef  was  immediate 
and  complete,  all  pain  and  tenderness  disappeared,  and  she  was  able  to 
resume  her  occupation.  In  another  case  a  woman,  thirt}'-fi^-e  years  old, 
complained  of  great  soreness  and  tenderness  in  the  region  of  the  scar,  which 
was  excised  and  freed  with  equal  success;  some  omental  adhesions  also  were 
freed. 

Sometimes  the  pain  in  the  iliac  fossa  simulates  the  old  attacks  of  appendicitis, 
but  this,  for  the  most  part,  wanes  steadily,  and  disappears  after  some  montlis 
or  a  year.  In  one  case,  however,  occurring  at  the  Johns  Hopkins  Hospital, 
a  man  had  such  definite  attacks  following  operation  that  it  was  at  last  thought 
the  appendix  could  not  have  been  removed.  On  a  second  operation,  however, 
there  proved  to  be  nothing  at  the  site  of  the  organ  but  adhesions. 

One  of  the  most  troublesome  sequela  is  an  area  of  anesthesia 
over  the  lower  abdomen  at  some  point  between  the  scar,  the  median  line,  and 
the  symphj^sis.  This  is  due  to  the  injur}^  done  b}^  division  of  the  sensory  nerve 
fibres,  and  is  best  avoided  b)^  a  careful  dissection  with  blunt  separation  of  the 
tissues,  the  nerve  trunks  thus  being  spared.  The  division  of  the  nerves  entermg 
the  rectus  muscle  across  the  semilunar  line  is  often  responsible  for  a  marked 
atrophy  of  the  muscle  and  a  thinning  of  the  abdommal  wall.  This  serious 
accident  is  also  easih^  avoided  b}'  duly  respecting  the  nerves,  when  the  tissues 
are  divided  in  opening  the  abdomen  (Lennander). 

Hemorrhage. — A  post-operative  hemorrhage  ma}^  take  place  from  some 
vessel  large  enough  to  cause  a  serious  loss  of  blood,  which  may  have  been  perfect^ 
controlled  during  the  operation  by  the  crushing  power  of  the  clamp.  A  warnmg 
example  of  this  contingency  is  frankly  furnished  by  R.  L.  Payne,  of  Norfolk, 
Virginia,  who,  Avhen  operating  upon  a  child,  divided  and  clamped  the  epigastric 
artery  while  making  the  abdominal  incision,  and  in  the  anxiet}-  and  hm-rv 
attendant  upon  a  difficult  operation,  no  ligature  was  applied,  as  there  was  no 
bleeding  when  the  clamp  was  removed.  The  woimd  had  to  be  drained,  and 
when  the  hemorrhage  occurred,  although  there  was  every  opportmiity  for 
the  nurse  to  call  the  surgeon,  she  did  not  do  so,  until  the  patient  had  bled 
to  death,  when  all  the  dressings  and  the  bed  were  foimd  satm'ated  with 
blood. 

SirDyce  Duckworth  {Med.  and  Surg.  Trans.,  1889,  vol.  72,  p.  433)  operated 
upon  a  boy  of  sixteen,  for  the  removal  of  an  appendix  which  was  gangrenous 
for  two-thirds  of  its  length.  The  patient  did  well  for  eight  days,  when  he  began 
to  have  pain  in  the  region  of  the  woimd,  for  which  half  a  grain  of  the  extract 
of  opium  was  administered.  As  the  pain  continued  to  increase,  the  dressings 
were  removed  and  a  large  blood-clot  was  found;  this  was  removed,  but  the 
source  of  the  hemorrhage  could  not  be  discovered.  The  drainage-tube  in  use 
was  then  replaced  by  a  plug  of  iodoform  and  lint,  and  the  wound  tightl}'  ban- 
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daged.  In  the  afternoon  the  wound  was  dressed,  and  a  quantity  of  dark, 
clotted,  and  grumous  blood  removed ;  recovery  followed. 

Walch  (Havre),  under  the  title  "  Hemorrhagie  intestinale  grave  a  la  suite 
d'une  operation  cVappendicite  a  froid  "  (Bull  et  mem.  de  la  Soc.  de  chir.  de  Paris, 
torn.  27,  p.  374),  cites  a  case  in  which  he  resected  the  appendix  in  a  man  forty 
years  old,  three  months  after  an  attack  of  appendicitis.  He  placed  a  ligature 
around  the  base  of  the  appendix,  but  did  not  cover  the  stump  with  the  serosa. 
Three  days  later  the  temperature  rose,  and  the  man  developed  an  undoubted 
right-sided  pleuris}^  Six  days  after  the  operation  he  became  suddenly  worse, 
and  suffered  from  tenesmus,  followed  by  the  sudden  discharge  of  an  enormous 
quantity  of  blood  from  the  rectum ;  in  addition  to  three  litres  discharged  in  this 
way,  he  vomited  about  300  to  400  cc.  of  blood  mixed  with  the  contents  of  the 
stomach.  Walch  believed  that  the  bleeding  proceeded  from  the  site  of  the 
operation,  on  account  of  the  manifestly  arterial  tint  of  the  blood,  and  he  con- 
sidered that  the  hemorrhage  arose  from  the  slipping  of  a  ligature.  The  patient 
recovered  with  no  more  serious  disturbance  than  the  great  fright. 

In  order  to  avoid  a  secondary  hemorrhage  of  this  nature  it  is  best  to  tie  all 
large  vessels  as  soon  as  they  are  divided,  especially  those  in  the  deeper  layers  of 
the  wound,  and  in  the  peritoneum.  It  is  also  well  to  sterilize  all  sloughing  areas 
over  the  iliac  vessels  by  cautiousl}^  applying  a  little  pure  carbolic  acid,  at  once 
neutralized  b}^  alcohol.  Any  serious  hemorrhage  ought  to  be  controlled  tempo- 
rarily by  the  compression  of  the  internal  iliac  artery,  or  even  the  abdominal  aorta, 
until  the  arri^'al  of  the  surgeon,  when  the  whole  wound  must  be  opened  up  and 
cleansed,  the  bleeding  points  being  exposed  and  ligated.  Hemorrhage  from 
the  little  vessel  in  the  wall  of  the  appendix  or  from  the  cecum  can  be  obviated 
by  the  ligation  of  the  artery  of  the  mesenteriolum  down  in  the  angle  near  the 
colon,  by  crushing  the  stump,  or  by  cauterizing  it. 

Suppuration  of  the  Abdominal  Wound. — In  removal  of  the  appendix,  as 
well  as  in  other  abdominal  operations  where  there  is  an  antecedent  infection,  there 
is  a  liability  to  suppuration  of  the  abdominal  incision,  which  may  serioush^  dis- 
turb convalescence,  although  grave  fears  for  the  safet}^  of  the  patient  do  not 
arise  until  the  nature  of  the  trouble  becomes  evident.  This  disturbance  usually 
manifests  itself  in  four  or  five  days  or,  perhaps,  a  week  after  the  operation,  when 
the  patient,  who  has  been  doing  well,  or  who  has  had  at  most  a  slight  and  inex- 
plicable rise  of  temperature  for  a  few  days,  begins  to  complain  of  a  pain,  often 
definitely  localized,  tlie  tem]:)erature  goes  up  to  102°  F.  or  even  higher,  and  there  is 
sometimes  a  pronounced  chill.  The  aspect  of  the  wound,  hitherto  favorable,  now 
takes  on  the  appearance  characteristic  of  a  localized  infection  with  suppuration. 
In  all  cases  with  such  a  historj^,  attention  should  first  be  directed  to  the  condition 
of  the  wound.  The  dressings  should  at  once  be  removed  and  the  incision 
carefully  inspected;  if  it  is  infected,  the  edges  will  be  reddish  and  pouting  from 
puffing  of  the  skin  at  some  definite  point,  or  else  all  along  the  wound ;  or,  in- 
duration, slight  swelling,  or  tenderness  may  be  discovered  at  some  point  on 
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palpation.  In  such  a  case  the  diagnosis  is  clear,  and  a  little  gas  should  be 
administered  as  soon  as  possible,  after  which  the  edges  of  the  incision  are 
drawn  apart  and  the  infected  area  laid  widely  open,  cleansed,  drained,  and 
then  allowed  to  heal  by  granulation. 

Gas  Formation. — H.  L.  Burrell  {Bost.  Med.  and  Surg.  Jour.,  May  2,  1894) 
reports  three  instances  of  this  condition,  in  which,  on  the  tenth  or  twelfth  day 
after  removal  of  the  appendix,  and  after  the  temperatui'e  had  become  normal, 
its  sudden  and  continuous  rise,  accompanied  by  chills,  obliged  him  to  open  the 
wound.  On  separating  the  intestines,  the  escape  of  a  large  quantity  of  gas  took 
place,  causing  a  bystander  on  one  occasion  to  remark  that  there  must  be  a  per- 
foration of  the  bowel.  No  opening  was  found,  however,  and  in  every  case  the 
temperature  fell  to  normal  as  soon  as  the  wound  was  packed,  the  patient  making 
a  complete  recovery.  In  the  absence  of  other  reports  of  a  similar  post-operative 
sequela,  it  must  be  concluded  that  some  special  local  cause  temporarih'  associ- 
ated with  the  operator  had  been  at  work  in  these  cases. 

Gangrene  of  the  Wound. — In  badly  infected  cases,  contamination  of  the 
wound  at  the  time  of  the  operation  may  result  in  gangrene,  affecting  the  exposed 
muscles,  the  fat,  and  the  skin;  it  is  manifested  by  redness,  infiltration,  fever, 
local  pain,  odor,  and  the  appearance  of  sloughs.  The  proper  management  of 
such  a  condition  consists  in  the  freest  possible  exposure  of  the  entire  affected 
area,  and  its  daily  treatment  by  cutting  away  the  dead  tissues,  cleansing 
with  peroxide  of  hydrogen,  and  disinfecting  the  area  with  a  poultice  of  Labar- 
raque's  solution  (sodium  carbonate  10,  chlorinated  lime  8,  water  to  100;  made 
up  with  flaxseed  meal  or  corrosive  sublimate  1  :  1000).  Instead  of  this,  or 
alternating  with  it,  a  charcoal  poultice  may  be  applied. 

Abscess. — Sometimes,  but  fortunately  in  rare  instances,  a  small  localized 
suppuration  will  take  place  in  or  about  the  head  of  the  cecum,  which,  becoming 
encapsulated  by  adhesions  and  an  adherent  omentum,  remains  indefinitely  in 
situ,  giving  rise  to  pain  and  local  discomfort,  which  are  apt,  sooner  or  later,  to 
necessitate  a  secondary  incision.  A  suppuration  within  the  peritoneal  cavity 
may  also  be  lodged  in  some  other  part  of  the  peritoneum,  as,  for  example,  in 
the  right  lumbar  region,  in  the  pelvis,  or  among  the  intestines.  Suppui'ations 
at  a  distance  from  the  wound,  although  discovered  at  some  date  subsequent  to 
the  operation,  are  not  properly  to  be  classed  among  the  sequels  dependent  upon 
the  operation  itself.  We  shall,  therefore,  consider  only  the  local  suppui-ations  in 
contiguity  with  the  wound. 

Sometimes  an  infection  starting  in  the  neighborhood  of  the  amputated  appen- 
dix or  under  the  cecum  develops  slowly  and  becomes  completely  walled  in, 
giving  rise  to  symptoms  of  infection  and  local  discomfort,  more  or  less  resembling 
the  original  attack  of  appendicitis.  Such  a  case  occurred  in  the  practice  of  T.  S. 
CuLLEN  (Neiv  York  Med.  Jour.,  1902,  p.  1111.    See  Figs.  348  and  349). 

A  boy,  fourteen  years  old,  had  a  severe  fall,  followed  some  days  later  by  an  acute 


ABSCESS  IN  VICINITY  OF  APPENDIX. 


665 


appendicitis.  The  appendix  was  removed  and  an  abscess  drained,  but  a  week 
later  there  was  an  elevation  of  temperature,  and  on  taking  out  some  of  the  stitches 
nearly  half  a  pint  of  pus  was  discharged.  In  eight  weeks  the  patient  was  about 
again,  and  for  two  years  remained  fairly  well ;  at  the  end  of  that  time  a  boy  fell  across 
him,  causing  a  return  of  the  pain  in  the  right  iliac  fossa.  Shortly  after  this  accident 
he  fell  out  of  a  boat,  and  was  again  seized  with  pain,  after  which  he  was  confined  to 
bed,  and  his  temperature  ranged  from  102°  to  104°  F.    When  seen,  ten  days  after 


Fig.  348. — Cdllen's  Case.    The  Appendix  had  been  Removed  Two  Years  before. 
At  the  second  operation  the  omentum  was  found  adherent  over  the  outside  of  the  cecum,  and  behind  this  lay 

the  small  abscess  (a). 

this  last  attack,  an  area  of  induration  could  be  recognized  on  deep  palpation  just  to 
the  outer  side  of  the  scar.  At  the  operation,  on  the  next  day,  the  scar  was  dissected 
out,  and  the  convex  lower  end  of  the  cecum  exposed.  The  stump  of  the  appendix 
was  found  in  perfect  condition  and  free  from  adhesions,  but  at  a  point  about  two 
inches  above  it,  the  cecum  with  a  small  portion  of  the  omentum,  was  attached  to 
the  abdominal  wall  by  a  few  adhesions.  On  gently  pushing  back  the  omental  adhe- 
sions from  the  cecum  and  the  lateral  abdominal  wall,  a  drop  of  pus  made  its  appear- 
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ance.  This  region  was  at  once  carefully  walled  off  from  the  surrounding  intestine  by 
a  gauze  pack,  and  a  pocket  containing  fully  100  cc.  of  thick,  creamy,  yellow,  offensive 
pus  was  then  evacuated.  The  abscess  cavity,  which  lay  between  the  lower  surface  of 
the  cecum  and  the  parietal  peritoneum,  was  loosely  packed  with  iodoform  gauze, 
while  the  intestines  were  shut  off  in  the  same  way.  The  temperature  soon  dropped 
to  normal,  and  recovery  was  uneventful,  the  wound  closing  in  about  four  weeks.  The 
origin  of  this  abscess  was  probably  a  minute  pus  pocket  behind  the  cecum,  overlooked 


Fig.  349. — Same  as  Preceding,  Showing  Abscess  (x)  Exposed  behind  Cecum. 


at  the  original  operation ;  the  tissues  had  been  able  to  take  care  of  so  small  a  purulent 
focus  until  repeated  injuries  ruptured  the  walls  and  aided  its  further  extension. 

In  a  case  of  my  own,  the  removal  of  a  very  adherent  appendix,  in  which 
there  was  no  trace  of  infection,  associated  with  an  extensive  and  difficult  enucle- 
ation of  adherent  pelvic  viscera,  was  followed  by  the  development  of  a  localized 
infection  behind  the  cecum.  The  abscess  was  promptly  opened,  when  it  dis- 
charged about  30  cc.  of  a  milky,  waterj^  fluid.  There  was  no  general  peritoneal 
infection,  but  the  patient  died  subsequently  from  obstruction,  due  to  general 
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adhesions  among  the  small  intestines,  which  had  been  associated  with  inflamed 
pelvic  \dscera. 

Epididymitis. — A.  Worcester,  of  Waltham,  Mass.  {Boston  Med.  and  Surg. 
Jour.,  Aug.  4,  1898),  gives  a  case  of  epididymitis  in  a  boy  ten  years  of  age,  which 
supervened  after  the  opening  of  an  abscess  in  the  right  iliac  fossa  and  in  which 
several  ounces  of  thick  pus  escaped  and  a  sloughing  mass  was  found  which  re- 
sembled the  appendix. 

Cancer  in  the  Wound. — Ricil\rdson  and  Breavster  cite  a  case  of  cancerous 
infiltration  of  the  whole  ileocecal  region,  occurring  a  few  months  after  the  removal 
of  a  chronically  inflamed  appendix  at  the  Massachusetts  General  Hospital 
{Bast.  Med.  and  Surg.  Jour.,  July,  1898).  It  is  probable  that  a  small  cancerous 
appendix  had  here  given  rise  to  an  early  perforation  with  extension  of  the  disease 
beyond  the  organ  removed,  and  that  its  true  nature  was  overlooked.  Such 
a  case  has  been  discovered  in  the  pathological  laboratory  of  the  Johns  Hopkins 
Hospital  by  E.  Hurdon. 

Pyelitis. — I  have  seen  one  instance  of  infection  of  the  right  kidney  as  a 
sequela  to  an  operation  upon  an  inflamed  appendix,  and  this  was  the  case  of 
a  physician  whose  appendix  was  removed  at  another  clinic  in  June,  1900.  His 
bladder  and  upper  urinary  tract  were  apparently  infected  by  the  attendant 
who  catheterized  him,  and  a  persistent  pyelitis  followed.  This  Avas  not  re- 
lieved until  I  did  a  nephrotomy  and  drained  the  kidney  on  the  fifth  of  July, 
1900,  an  operation  which  was  followed  in  a  few  weeks  by  a  complete  and  per- 
manent recovery.  Willy  Meyer  (Med.  Rec,  Feb.  29,  189G)  reports  the  case  of 
a  young  woman  who,  "after  complaining  of  pain  in  the  right  groin  for  eight  days, 
developed  symptoms  of  a  most  acute  peritonitis. "  At  operation,  the  appendix 
showed  an  acute  catarrhal  inflammation,  but  no  gangrene  or  perforation,  as 
had  been  fully  expected ;  neither  was  there  a  fecal  concretion  nor  any  adhesions, 
but  the  neighboring  peritoneum  was  highly  hyperemic  and  the  true  pelvis  con- 
tained sero-purulent  fluid.  The  wound  was  left  widely  open  for  drainage,  and 
the  patient  hovered  between  life  and  death  for  five  days  with  symptoms  of 
acute  sepsis.  On  the  twentieth  day  after  the  operation,  when  her  temperature 
and  pulse  for  the  first  time  Avere  normal,  feA^r  set  in  with  pain  in  the  left  renal 
region,  and  the  urine,  Avhich  up  to  this  time  had  been  slightly  turbid,  suddenly 
became  clear.  A  diagnosis  Avas  made  of  obstruction  of  the  ureter  b}'  pus  and 
clotted  blood,  due  to  an  abscess  of  one  of  the  pyramids  of  the  kidneA-.  The 
difficulty  Avas  suddenly  relieA^ed  by  the  reappearance  in  the  urine  of  a  heaAy, 
bloody,  purulent  deposit.  Three  AA^eeks  later  the  urine  Avas  normal,  and  the 
patient  recoAT>red. 

Cystitis. — Inflammation  of  the  bladder,  due  to  neglect  in  alloAving  oA-erdisten- 
tion,  or  to  defectiA'^e  catheterization,  or  often  in  spite  of  every  precaution,  is  a 
frequent  sequela  to  operations  of  all  sorts,  including  appendicitis.  C3'stitis  Avould 
be  discoA-ered  more  often  than  it  is,  if  cultures  Avere  habitually  taken  Avhenever 
the  patient  makes  the  least  complaint  of  dysuria,  but,  as  it  is,  the  lesser  grades 
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of  disturbance  of  the  urinary  system  are  rarely  observed,  owing  to  the  general 
neglect  of  this  practice.  In  my  private  hospital  it  is  my  invariable  custom 
to  draw  a  little  urine  when  the  patient  is  brought  on  the  operating  table,  and 
make  cultures  from  it.  In  this  way  the  presence  of  infection  is  often  demon- 
strated before  operation.  Dj^suria,  and  perhaps  cystitis,  will  be  noted  much 
less  frequently  in  the  convalescence,  if  the  practice  is  generally  followed  of 
administering  a  saline  enema  in  all  simple  cases,  while  the  patient  is  still  upon 
the  operating  table.  Some  surgeons  prefer,  instead  of  this,  to  gixe  urotropin 
beforehand  in  five  or  ten  grain  doses  three  times  a  day. 

Auto-infection  (Acetonemia). — G.  E.  Brewer  has  reported  a  fatal  ace- 
tonemia following  an  operation  for  acute  appendicitis  {Ann.  Surg.,  Oct.,  1902). 
Acetonemia  is  a  form  of  auto-intoxication  characterized  by  a  well-marked  sweet- 
ish odor  of  the  breath,  by  delirium,  and  by  a  rapidly  fatal  coma.  The  odor,  which 
is  sometimes  faint  and  scarcely  appreciable,  and  in  other  cases  strong  enough 
to  fill  the  room,  is  that  of  acetone,  and  is  compared  b}'  some  persons  to  a  pippin 
apple,  and  by  others  to  chloroform.  Acetonuria  was  at  first  recognized  only 
in  fatal  cases  of  diabetes,  but  has  now  been  shown  to  occur  in  infectious 
fevers,  in  general  sepsis,  in  intestinal  fermentation, 
and  in  putrefactions,  etc.  Acetonemia  constitutes  a  form  of  acid  intox- 
ication, or  "acidosis,"  which  results  in  a  marked  diminution  in  the  alkalinitj' 
of  the  blood,  diminishing  its  power  of  al:)Sorbing  carbon  dioxide  from  the  tissues, 
so  that  the  clinical  signs  are  due  to  a  carbonic  acid  poisoning  as  well  as  to  the 
acetonemia. 

In  Brewer's  case  the  patient,  a  school-boy  twelve  years  of  age,  had  a  perforated, 
gangrenous  appendix,  surrounded  by  a  small  abscess  cavity  containing  but  a  few 
cubic  centimetres  of  foul-smelling  pus.  The  appendix  was  removed,  the  ca^dty 
disinfected,  and  two  cigarette  drains  inserted;  the  duration  of  the  anesthesia  was 
only  about  twenty  minutes.  On  the  third  day,  the  temperature  was  normal,  the 
pulse  seventj^-six,  and  the  patient  was  cheerful,  free  from  pain,  and  hungry.  The 
bowels  moved  well  and  much  gas  was  expelled.  The  urine,  which  was  normal  be- 
fore operation,  showed  afterward  a  slight  trace  of  albumen,  with  finely  granular  and 
hyaline  casts ;  there  was  no  sugar.  The  third  night  after  the  operation  the  patient 
slept  quietly  until  shortly  after  midnight,  when  he  awoke  with  a  piercing  shriek, 
in  agonizing  terror.  This  condition  continued  at  intervals,  with  profound  sleep 
intervening,  until  death  occurred,  a  little  over  twenty-four  hours  later.  The  tem- 
perature was  not  elevated,  nor  was  the  pulse  quickened,  the  alxlomen  was  soft,  there 
was  no  distention,  and  the  excretion  of  urine  was  free.  Wlien  Brewer  wakened  him, 
he  "uttered  an  agonizing  cry  and  looked  the  picture  of  abject  terror.  His  eyes 
wandered  from  one  person  to  another  without  the  slightest  sign  of  recognition.  He 
continued  to  scream  with  such  vehemence  that  his  cries  were  heard  all  over  the 
building.  All  efforts  to  soothe  him  were  unavailing ;  his  terror  was  painful  to  witness, 
and  the  whole  picture  suggested  unspeakable  fright,  with  the  most  acute  mental 
suffering.  These  paroxysms  would  last  from  a  few  seconds  to  two  or  three  minutes, 
and  would  be  succeeded  by  a  comparatively  long  interval  of  rest,  during  which  he 
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would  apparently  be  sleeping  quietly."  In  a  short  time  a  peculiar,  sweetish,  ethereal 
odor  of  the  breath  was  noticed,  and  acetonemia  suspected.  Examination  of  the 
blood  and  urine  showed  the  presence  of  large  quantities  of  acetone  and  diacetic  acid 
in  both.    He  died  the  following  morning  in  coma. 

The  treatment  employed  was  the  rational  one  of  the  abstraction  of  400  cc. 
of  blood  followed  by  the  infusion  of  1000  cc.  of  normal  salt  solution,  containing 
about  15  gm.  of  pure  bicarbonate  of  sodium,  in  addition  to  purgatives  by  the 
mouth  and  saline  irrigation  by  the  rectum.  Brewer  gives  the  following  test 
for  acetone :  Place  about  20  cc.  of  the  urine  in  a  small  glass  retort,  heat  over  an 
alcohol  flame,  and  condense  the  ^'apor  in  a  test-tube ;  then  add  a  small  amount 
of  potassium  hydrate  to  render  reaction  alkaline,  after  which  add  four  or  five 
drops  of  Gram's  solution  of  iodopotassic  iodide,  and  heat  gently.  If  acetone 
is  present,  a  strong  iodoform  odor  will  be  perceived,  and  yellow  crystals  will 
form  in  the  tube. 

Nervous  Sequelae. — The  nervous  sequela'  following  an  operation  for  appendic- 
itis do  not  differ  in  any  way  from  those  attending  other  grave  operations.  They 
vary  in  character  and  are  more  or  less  intense,  according  to  the  temperament 
of  the  individual  and  the  gravity  of  the  disease.  Profound  nervous  disturbances 
are  apt  to  arise  after  previous  exhaustion  from  a  protracted  illness,  or  where  there 
has  been  undue  excitement  at  the  prospect  of  surgical  interference;  and  when 
the  shock  of  a  grave  operation  is  added  to  these  factors,  we  need  seek  no  further 
to  discover  adequate  cause  for  nervous  sequela^.  Something  can  be  done  in  the 
way  of  prophylaxis  to  obviate  these  most  distressing  conditions,  by  cahning  the 
patient  beforehand,  gaining  his  confidence  in  his  physician  and  surgeon,  and 
avoiding  detailed  and  picturesque  descriptions  of  the  necessary  surgical  pro- 
cedures in  his  presence.  Whenever  possible,  the  anesthetic  should  be  gently  and 
quietly  given,  with  the  full  consent  of  the  patient,  and  should  be  administered  in 
his  own  bed  or  in  a  room  adjoining  the  operating  room,  entirely  undisturbed  by 
the  bustling  preparations  for  the  operation.  It  is  better  to  defer  the  proceedings 
than  to  begin  the  anesthesia  under  compulsion  and  against  struggles.  I  would 
also  insist  on  the  importance  of  making  the  anesthesia  as  brief  as  possible  in 
cases  where  the  patient  shows  marked  signs  of  nervousness.  Much  can  also  be 
done  in  the  way  of  prophylaxis  during  the  early  convalescence  by  relieving  pain 
and  securing  some  hours  of  refreshing  sleep  during  the  twenty-four  by  the  ad- 
ministration of  hyoscyamus  (one-fiftieth  of  a  grain)  or  even  a  little  morphine 
hypodermically. 

Mental  disturbances  have  been  reported,  varying  in  degree  from  a  slight 
transient  confusion  to  violent  mania,  as  in  a  case  reported  by  G.  G.  Cottam  (St. 
Louis  Med.  Rev.,  Sept.  15,  1894).  The  patient,  a  farmer's  wife,  thirty-seven 
years  old,  had  an  appendix  removed,  which  was  incarcerated  by  bands  of  organ- 
ized lymph,  and  on  account  of  the  extensive  handling  of  the  tissues  a  gauze  drain 
was  left  in.    On  the  third  day,  after  moderate  elevation  of  temperature  and 
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increase  of  pulse,  "acute  maniacal  delirium  with  high  temperature  abruptly  fol- 
lowed, the  patient  making  frantic  attempts  to  bite,  scratch,  kick,  and  otherwise 
injure  those  who  tried  to  restrain  her. "  Death  shortly  closed  the  scene.  W,  H. 
Doughty,  of  Augusta,  Ga.,  related  to  me  the  case  of  a  delicate  girl  about  six- 
teen years  of  age,  who  had  been  hard  worked  at  school,  was  nervous,  worried,  and 
cried  easil}'.  At  the  operation  for  an  acute  appendicitis  the  appendix  was  found 
swohen,  but  not  perforated,  with  a  few  drops  of  pus  on  its  outside.  The  womid 
was  drained,  and  the  patient  did  perfectly  well  for  three  days,  ha^'ing  no  fever, 
when  suddenly  at  two  o'clock  in  the  night,  sixty  hours  after  the  operation,  she 
awoke  screaming,  and  in  a  violent  mania,  which  continued  until  her  death  fort}'- 
eight  hours  later.  Her  pulse  rose  to  160  and  her  temperature  to  105°  F. ;  she 
bit  her  mother  on  the  cheek,  and  fought  and  scratched  all  who  came  in  contact 
with  her.  No  peritonitis  was  found  at  the  postmortem  and  the  area  of  the 
wound  was  perfectly  walled  off  by  the  gauze.  The  symptoms  of  these  two  cases 
are  exceedingly  suggestive  of  an  acetonemia,  as  observed  b}^  Brewer,  and  it 
is  plain  that  all  our  cases  of  mental  disturbance  and  mania  following  operation 
must  be  subjected  to  a  more  systematic  investigation  from  this  standpoint. 

A  dry  cough  or  a  hiccough,  trifling  ailments  in  themselves,  may 
cause  extreme  distress  when  associated  with  a  recent  womid,  on  account  of  the 
uncontrollable  contractions  of  the  abdominal  muscles.  Minute  doses  of  morphine 
may  be  necessary  here  to  bring  relief.  The  superficial  use  of  the  actual  cautery 
over  the  epigastrium  will  often  stop  the  hiccough,  and  a  mustard  plaster  o^'er 
the  chest  will  sometimes  relieve  the  cough.  In  a  bad  case  it  is  a  good  plan  to 
give  inhalations  of  the  compound  tincture  of  benzoin,  prepared  by  pom-ing  a  pint 
of  boiling  water  on  a  drachm  of  the  drug;  the  vapor  from  this  is  then  inhaled 
through  a  funnel-shaped  tube ;  tincture  of  opium  may  be  added  to  it. 

Bronchial  Catarrh. — A  bronchial  catarrh  is  best  avoided  by  operating  in  a 
warm  room,  and  b}^  keeping  the  patient  warm  during  the  preliminary  prepara- 
tions, as  well  as  during  the  operation.  As  little  anesthetic  as  possible  should 
be  given,  especially  if  ether  is  used.  When  the  condition  occurs,  the  envelop- 
ment of  the  chest  in  an  extensive  mustard  plaster  has  been  foimd  an  effective 
agent  in  relief. 

Pleuritis. — A  pleuritis  is  usually  a  sequela  to  the  graver  forms  of  appendic- 
itis, such  as  the  perforative  and  the  gangrenous.  It  may  vary  in  degree  from 
a  light  transient  form,  recognized  only  by  the  pain  and  a  slight  friction  sound, 
to  an  extensive  exudate  filling  the  right  chest  and  compressing  the  lung,  which 
ultimately  becomes  purulent  and  emits  a  foul  fecal  odor  due  to  the  colon  bacillus. 
The  severer  forms  of  pleuritis  are  often  associated  with  other  suppurative  foci 
within  the  abdomen.  Pleuritis  of  this  description  has  been  particularly  studied 
by  L.  Lapeyre  {Rev.  de  chir.,  1901,  tom.  23),  who,  following  Dieulafoy,  recog- 
nizes two  absolutely  distinct  forms  of  pleurisy,  one  the  result  of  pyemic  infection 
in  which  the  infecting  organisms  enter  the  circulation  by  the  vein,  and  form 
embolic  infarcts  which  reach  the  plem-a,  as  they  reach  the  lungs,  the  muscles. 
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the  kidneys,  and  the  brain.  This  variety  is  very  rare,  and  has  no  cUnical  or 
therapeutic  interest.  The  second  form,  which  is  distinctively  an  appendical 
pleurisy,  is  simpl}^  an  abscess  of  the  pleura  resulting  from  the  focus  of  infection, 
the  appendix.  The  pyemic  form  occurs  with  equal  frequency  on  either  side, 
but  the  appendical  form  is  always  found  in  the  right  pleura.  Lapeyre  insists 
that  appendical  pleurisy  is  always  preceded  or  accompanied  by  a  focus  of 
suppuration  under  the  diaphragm  (subphrenic  abscess)  of  which  it  is  but  the 
terminus.  He  lays  great  stress  upon  this  fact,  and  holds  that  the  theory  of  a 
propagation  of  the  pleurisy  from  a  septic  focus  at  a  distance  by  means  of  a  sup- 
purative lymphangitis,  as  described  by  Piard  and  Dieulafoy,  must  now,  in 
view  of  many  clinical  facts,  be  given  up  {"  elle  .  .  .  mine  la  theorie  de  la 
pleurisie  h  distance  'par  hjmphangite  pleuro-parietale"). 

The  s  y  ni  p  t  o  m  s  of  a  right-sidetl  pleurisy  are :  fever,  quickened  pulse, 
rapid  respiration,  and,  often,  pronounced  sweats,  with  sticking  or  stabbing 
pain  in  the  lower  thorax,  or  at  a  point  near  the  shoukler-blade ;  there  are  friction 
sounds  in  the  early  stages,  and  later  on,  dulness  on  percussion,  extending 
gradually  upward,  even  as  high  as  the  fourth  interspace;  the  liver  is  frequently 
pushed  down,  there  is  tenderness  on  pressure  over  the  thorax,  and  sometimes 
edema  of  the  chest  walls.  A  hollow  needle  may  be  used  to  make  the  diagnosis 
certain.  It  is  important  in  all  such  cases  to  bear  in  mind  the  likelihood  of 
suppuration  within  the  abdomen,  sometimes  in  the  neighborhood  of  the 
ascending  colon,  sometimes  under  the  liver,  and  almost  always  above  the  liver 
and  below  the  diaphragm.  The  intra-abdominal  focus  of  infection  is  sometimes 
so  completely  masked  by  the  extensive  pleuritic  effusion  that  the  surgeon  may 
wholly  fail  to  recognize  the  source  of  a  purulent  pleurisy  until  he  has  opened 
and  evacuated  it.  It  has  happened  in  a  number  of  instances,  especially  in 
children,  that  an  appendicitis  has  been  recognized  for  the  first  time  after  open- 
ing the  chest  to  evacuate  the  pleura. 

Treatment . — The  best  prophylactic  treatment  consists  in  the  free 
drainage  of  the  retrocolic  abscess,  or  in  the  early  recognition  and  drainage  of  a 
subdiaphragmatic  abscess.  In  the  event  of  the  formation  of  a  pyemia  of  the 
pleura,  the  siu-geon  should  take  prompt  steps  to  secure  good  drainage.  If  the 
accumulation  is  a  small  one,  an  opening  may  be  made  in  the  intercostal  space  in 
front  of  the  posterior  axillary  fold,  between  the  seventh  and  eighth,  or  the 
eighth  and  ninth  ribs,  a  little  external  to  the  angle  of  the  scapula.  The  incision 
should  be  about  two  inches  long,  just  above  the  rib.  When  the  pleura  is  opened, 
it  should  be  thoroughh^  washed  out,  wiped  as  far  as  accessible,  and  then  drained. 

In  cases  in  which  the  collection  in  the  pleura  is  serous  in  nature,  entire  relief 
may  follow  a  simple  aspiration.  Where  there  is  a  considerable  collection  of  pus, 
the  better  plan  is  to  resort  at  once  to  the  resection  of  a  rib :  this  proceeding  gives 
abundant  room  to  explore,  to  cleanse,  and  to  drain  the  infected  space.  As 
the  resection  is  done  under  the  periosteum,  the  intercostal  vessels  and  nerves 
.are  not  injured,  and  the  integrity  of  the  rib  is  restored  after  the  necessity  for 
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drainage  is  done  away  with.  An  incision  is  made  over  the  ninth  rib,  rather 
posteriorly,  in  order  to  secure  good  drainage,  as  the  patient  lies  in  bed.  The 
costal  periosteum  is  then  divided,  elevated,  and  peeled  back  from  the  bone  on 
all  sides,  the  groove  at  the  posterior  inferior  surface  being  mcluded.  After  com- 
pleting the  periosteal  detachment,  the  denuded  bone  is  removed  with  bone  pliers 
or  a  small  chain  saw.  AVhen  the  pleura  are  exposed,  a  hj-podermic  syringe  may  be 
used  to  locate  the  pus,  which  is  then  drained  off  slowly  through  a  small  opening,  so 
as  to  avoid  syncope.  The  empty  cavity  should  now  be  washed  thoroughh*  clean 
of  pus  and  lymph,  great  care  being  taken  not  to  use  undue  pressure  in  irrigating. 
The  next  step  is  to  introduce  a  good-sized  rubber  drainage-tube,  which  is  kept  from 
slipping  out  by  sewing  it  to  the  skin  with  a  couple  of  silk  sutures.  The  wound  is 
then  swathed  in  handfuls  of  loose  gauze  handkerchiefs,  kept  in  place  by  straps 
and  a  bandage.  As  the  cavity  closes  and  the  discharge  grows  less,  the  con- 
dition of  the  patient  improves.  If  the  drainage  is  not  satisfactory,  a  comiter- 
opening  may  be  made  at  a  more  dependent  point,  between  the  two  ribs,  by 
carrying  an  instrument  into  the  original  opening  and  using  it  to  push  the  pleura 
forward  while  the  operator  cuts  down  on  its  point.  A  rubber  dramage  tube  may 
then  be  inserted  from  one  opening  to  the  other.  This  secondary  operation  can 
be  done  under  cocain  anesthesia. 

Lung  Complications. — ^The  subject  of  lung  complications  following  opera- 
tions for  appendicitis  is  one  of  peculiar  interest  to  the  pathologist  as  well  as  to 
the  clinician,  and  to  the  surgeon.  Interest  in  it  began  with  the  studies  of  the 
phenomena  leading  to  the  formation  of  a  thrombus  in  intravascular  coagulation; 
phenomena  closely  associated  with  the  names  of  Virchow,  who  attributed  the 
greatest  importance  in  the  process  to  the  retardation  of  the  blood-current,  and  of 
BRtiCKE,  who  drew  especial  attention  to  the  alterations  taking  place  in  the  walls 
of  the  vessels ;  the  interest  being  further  sustained  by  the  studies  of  Cohxhei:\[  and 
of  Eberth-Schimmelbusch  on  the  organization  of  the  thrombus.  From  throm- 
bus to  embolus  is  a  natural  sequence.  Gerhardt  showed  the  character  of  the 
hemorrhagic  infarct  in  a  paper  entitled  "i)er  hdmorragische  Infarkf  (Volk- 
mann's  Samml.  kl.  Vortr.  f.  inn.  Aled.,  No.  31).  Gussenbai'er  demonstrated 
that  the  pneumonias  so  often  observed  after  the  release  of  an  incarcerated  her- 
nia were  always  embolic  in  origin.  It  has  only  recently  been  shown,  however, 
that  the  pneumonias,  and  also  many  of  the  pleurisies,  following  abdominal 
operations  of  all  kinds  are  due  to  thrombosis  and  embolism.  For  a  complete 
exposition  of  the  subject  see  Welch's  article  in  AUhuWs  System  of  Medicine. 
A  valuable  article  has  also  been  written  by  A .  Oppenheiivi,  utilizing  Sox- 
nenburg's  material,  entitled  "  Lungenemholien  nach  chirnrgischen  Eingriffen 
mit  hesonderer  Beriicksichtigung  der  nach  Operationen  am  Processus  Vermiformis 
heobachteten"  (Berl.  klin.  Woch.,  Feb.  3,  1902,  p.  94). 

Frequency  . — In  a  study  of  1000  cases  of  appendicitis,  Soxnenburg 
found  lung  complications  in  5  per  cent.  (Archiv  f.  klin.  Chir.,  1902,  Bd.  68,  p. 
468).    All  of  these  cases  were  in  the  public  hospital  at  Moabit,  and  in  this  group 
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thrombosis  and  embolism  were  observed  17  times,  wliile  in  260  cases  occurring 
in  Sonnenburg's  private  hospital  the  same  complications  occurred  19  times. 
According  to  him,  the  discrepancy  between  the  two  sets  of  figures  is  due  to  the 
difference  in  the  class  of  patients  treated  in  the  two  hospitals. 

Etiology  . — A  pulmonary  embolus  following  an  operation  on  the  vermi- 
form appendix  is  a  sequela  to  a  thrombus  previously  formed  in  the  pelvic  or 
femoral  veins.  Small  emboli  may  form  in  the  \'essels  of  Retzius  which  traA'erse  the 
outer  surface  of  the  cecum  and  enter  the  lumbar  ^-eins ;  it  is  also  possible  for  an 
embolus  to  pass  into  the  heart  by  the  portal  anastomosis  with  the  cava.  For  prac- 
tical purposes,  however,  the  sole  source  of  pulmonar}"  emboli  lies  in  the  tribu- 
taries of  the  common  iliac  veins.  The  pathologic  chain,  whose  last  link  is  the 
pulmonary  arterial  branches  of  the  lung,  consists  of  the  following  individual 
links :  an  appendicitis,  an  operation,  the  f  o  r  ni  a  t  i  o  n  o  f 
a  thrombus  in  the  adjacent  e  i  n  s  ,  the  detachment  of 
the  thrombus,  its  journey  through  the  iliac  veins 
and  upward  through  the  vena  c  ax  a  into  the  right 
heart,  its  transit  through  the  auricle  and  ventri- 
cle into  one  of  the  pulmonary  arteries  out  into 
the  lung,  where  it  lodges  as  an  embolus  which  gives 
rise  to  a  hemorrhagic  p  u  1  m  o  n  a  r  3^  infarct.  Cases  of 
embolism  without  operation  are  almost,  if  not  quite,  unknown. 

Symptoms  . — The  attack  comes  on  in  one  to  four  weeks  after  the  opera- 
tion, and  it  may  come  on  when  the  patient  is  first  up  and  about,  being  espe- 
cially apt  to  occur  during  some  act  of  exertion,  especiall}^  straining  at  stool.  The 
patient  feels  a  severe  pain  in  the  pelvis  due  to  the  detachment  of  the  thrombus, 
or  in  the  back  or  shoulder  from  the  lodgment  of  the  embolus.  The  pulmonary 
pain  then  increases  in  intensity,  and  there  is  evidence  of  air  hunger,  the 
patient  becoming  cyanotic  or  lead-colored,  while  the  respiration  is  embarrassed 
and  rapid.  There  is  great  mental  distress  and  apprehension  with  profuse  sweat- 
ing and  sometimes  vomiting,  the  heart  becomes  feeble  and  irregular  in  action, 
and  the  pulse  is  small  and  quickened  to  as  much  as  140  a  minute,  or,  it  ma}'  be, 
disappears  altogether.  As  a  rule,  there  is  slight  elevation  of  temperature, 
but  the  fever  is  not  usually  high  and  never  runs  the  course  of  an  ordinary  pneu- 
monia. There  is  pain  in  breathing  and  a  slight  pleuritic  exudate  may  be  noted. 
After  a  day  or  two,  when  the  infarct  has  formed,  there  is  characteristic  bloody 
sputum,  a  few  cubic  centimetres  at  a  time.  The  thorax  is  sometimes  excessively 
sensitive,  even  to  the  stethoscope,  which  reveals  rales  and  an  absence  of  the 
regular  respiratory  sounds. 

Diagnosis  . — A  pulmonary  embolism  may  be  mistaken  for  a  pleurisy 
on  account  of  the  intense  stabbing  pain  in  the  chest,  associated  with  embarrassed 
respiration,  and  a  moderate  elevation  of  the  temperature.  There  can  be  no 
doubt,  as  shown  by  G.  B.  Miller  (Amer.  Med.,  1902,  vol.  4,  p.  173),  that 
most    of   the   so-called   pleurisies  which    follow    a  b  - 
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dominal  operations  are  due  to  emboli  of  medium 
size.  The  diagnosis  of  an  embolus,  however,  can  be  made  by  noting  the  car- 
diac embarrassment,  the  quickened  respiration  and  pulse,  with  slightly  in- 
creased dulness  on  percussion,  and,  later,  signs  of  hepatization.  The  fever,  as 
stated,  is  slight,  and  never  pneumonic  in  type.  The  characteristic  bloody 
sputum  from  the  infarct  appears  in  twenty-four  hours.  Slight  attacks  are  often 
recognized  by  their  tendency  to  repetition.  There  is  no  doubt  that  if  close 
attention  is  paid  to  all  complaints  referred  to  the  thorax,  the  diagnosis  of 
embolism  will  be  made  much  more  often  in  the  future. 

Treatment . — Much  may  undoubtedly  be  done  m  the  way  of  prophy- 
laxis by  avoiding  all  injury  to  the  pelvic  veins  in  the  course  of  the  operation  on 
the  appendix.  If  an  adherent  appendix  crosses  the  iliac  vein,  it  will  often  be 
better  to  strip  the  inner  coats  of  the  appendix  out  of  the  outer  coats,  so  as  to 
avoid  injuring  the  vein.  Especial  care  nmst  be  taken  to  avoid  the  formation 
of  the  parent  thrombus;  if,  however,  a  thrombus  is  known  to  have  formed, 
all  active  exertion  or  straining,  especially  at  stool,  must  be  sedulously  avoided. 
After  the  embolic  attack  the  patient  must  be  kept  as  nearly  as  possible  in  abso- 
lute rest,  if  necessary  with  the  head  and  shoulders  elevated.  Small  hypodermic 
doses  of  morphine  repeated  at  intervals  do  much  to  compose  the  mind  and  quiet 
the  action  of  the  heart.  As  pointed  out  long  since  by  Gerh.\rdt,  digitalis  is 
dangerous  and  should  never  be  given.  The  responsibility  of  the  physician  is 
heightened  when  the  patient  has  had  one  attack;  he  must  then  guard  with  the 
utmost  care  against  the  slightest  exertion,  insisting  upon  complete  quiet  and 
absolute  rest  until  the  infarcts  are  absorbed  and  all  thrombi  organized  or 
absorbed.  Oxygen  should  be  administered  to  supplement  the  need  created  by 
the  diminished  area  of  aeration :  dry  cups  applied  over  the  plem'a  are  valuable 
to  relieve  pain.  The  pulmonary  infarct  tends  to  heal  rapidly,  and  needs  no  other 
treatment  than  the  avoidance  of  infection  by  the  respiratory  channel;  to  this  end 
care  should  be  taken  to  avoid  raising  any  dust  in  the  room,  and  on  windy  days 
to  prevent  its  entrance  from  the  outside.  As  a  rule,  general  improvement  takes 
place,  and  the  patient  passes  in  a  few  days  or  weeks  to  complete  recovery,  but 
it  is  always  possible  that  death  may  close  the  distressing  scene. 

Intestinal  Fistula. — A  fecal  fistula  is  one  of  the  commonest  sequelae  to 
an  operation  for  appendicitis,  especiall}^  when  the  disease  has  advanced  to 
suppuration  or  gangrene.  Fowler  observed  6  cases  in  169  operations  on 
appendicitis  (Ann.  Surg.,  May  18,  1894);  Van  Lennep  gives  6  in  118 
operations.  M.  F.  Porter  noted  8  instances  of  fistula  persisting  for  four 
months  or  longer  after  incision  and  drainage,  out  of  187  operations  (Ainer. 
Jour.  Med.  Sci.,  Dec,  1893).  E.  MiinsAM  (Mitt.  a.  d.  Grenzgeb.  der  Med.  u. 
Chir.,  1903,  Bd.  11,  284)  notes  78  cases  of  fistula  occurring  in  Sonnenbm-g's  prac- 
tice in  a  series  of  441  operations  for  appendicitis,  while  in  a  further  study  of  815 
cases,  immediately  following  those  just  cited,  there  were  only  54  fistulas,  showing 
a  difference  of  6.6  per  cent,  in  contrast  to  16.3;  an  improvement  of  almost  10 
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per  cent.,  attributable  in  part  to  increasing  experience  and  greater  skill  on  the 
part  of  the  surgeon,  and  in  part  to  better  judgment  among  physicians,  who  recog- 
nize the  appendicitis  earlier  than  formerly,  and  send  their  patients  more  promptly 
for  operation.  It  should  be  noted  that  three  of  these  fistulas,  one  of  which  was 
vesical,  were  not  post-operative. 

The  fistulas  which  originate  spontaneously  through  the  discharge  of  an 
abscess  on  to  the  skin  surface  have  been  already  discussed  (Chap.  XXV,  p.  592), 
and  I  desire  to  speak  here  only  of  those  which  occur  as  sequete  to  operation. 
Fistulas  of  this  kind  vary  from  those  which  are  extremely  minute,  secreting 
not  more  than  a  drop  or  two  per  diem  of  a  purulent  and  watery  fluid,  to  those 
with  a  freer  secretion  of  thin  fecal  matter  and  bubbling  gases;  or,  it  may  be, 
the  entire  alvine  evacuation,  short-circuiting  the  cecum,  escapes  by  this  route. 

The  external  opening  of  the  orifice  may  be  single  or  multiple;  or,  occasion- 
ally, it  may  be  cribriform.  After  traversing  the  abdominal  wall  the  fistula  may 
open  into  the  appendix  directly,  or  into  the  colon  at  the  base  of  the  appendix, 
or  into  the  colon  or  cecum  at  some  point  above  the  base,  or,  in  rare  instances, 
into  the  ileum.  Blind  fistulas  are  rarely  seen.  Sonnenburg  mentions  a  fistula 
(not  post-operative)  in  which  a  communication  had  formed  between  the  cecum 
and  a  pocket  containing  fecal  concretions.  In  this  case  the  appendix  had 
sloughed  off,  and  left  a  perforation  opening  into  the  bowel  at  the  base  of  the  ap- 
pendix, while  the  surrounding  reactive  peritonitis  had  been  able  to  build  up  a 
wall  of  adhesions  dense  enough  to  shut  off  the  peritoneal  canity,  as  well  as  any 
other  route  by  which  the  infectious  material  might  be  discharged.  Such  blind 
fistulas  are  occasionally  met  with  as  a  disagreeable  surprise  in  interval  operations. 

Our  surgeons  ought  to  distinguish  carefully  between  a  fistula  and  a  slow- 
healing  sinus  in  which  there  is  no  communication  with  the  bowel  at  the 
base.  A  sinus  is  nothing  but  a  pocket,  kept  from  healing  b}^  some  foreign  body, 
as  a  ligature  or  a  concretion,  or  by  the  de^-italized  nature  of  its  walls,  while  a 
fistula  nuist  be  a  through-and-through  communication  between  the  intestinal 
tract  and  the  surface  of  the  body.  I  do  not  speak  here  of  fistulas  between  the 
adherent  vermiform  appendix  and  the  adjacent  cecum  or  the  ileum,  nor  of 
fistulas  opening  into  the  vagina  or  the  bladder. 

E  t  i  0  1  o  g  y. — A  fistula  rarel}^  follows  an  ideal  operation  in  which  the  am- 
putation of  the  appendix  has  been  made  in  sound  tissues  and  followed  by  a 
satisfactory  suturing  of  the  opening.  The  causes  of  fistula  are  most  commonly 
to  be  found  in  the  conditions  imposed  upon  the  operator  by  the  nature  of  the 
disease ;  for  example,  they  occur  oftenest  when  it  has  been  possible  only  to  incise 
an  abscess,  leaving  behind,  from  necessity,  the  perforated,  sloughing,  or  gan- 
grenous appendix.  The  simplest  forms  of  hstula,  in  which  there  is  no  fecal 
discharge,  are  apt  to  occur  when  the  perforation  takes  place  either  at  the  tip 
of  the  appendix,  or  somewhere  in  its  course,  be^^ond  the  base.  A  fistulous  tract 
is  sometimes  kept  open  by  a  foreign  body,  such  as  a  fecal  concretion,  which 
has  escaped  from  the  appendix,  and  lies  in  the  iliac  fossa ;  or  by  a  silk  ligature, 
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hurriedly  applied  to  the  base  of  the  appendix  in  an  abscess  case.  In  a  case  of 
Porter's  (Amer.  Jour.  Obstet.,  1902,  p.  688)  an  abscess  had  been  incised  and 
drained,  leaving  a  sinus,  and  whenever  it  closed,  the  patient,  a  little  boy,  had  a 
fresh  attack  of  pain  only  relieved  by  its  spontaneous  reopenmg.  On  openmg 
the  abdomen  a  large  fecal  concretion  was  found  in  an  appendix  entirely  detached 
from  the  bowel.  In  several  of  Sonnenburg's  cases  the  fistula  was  due  to  tuber- 
cular disease  of  the  appendix;  in  two  out  of  five  there  was  a  lung  affection  as  well. 
This  possibility  should  always  be  borne  in  mind  when  a  fistula,  secreting  a  thin 
fluid,  remains  persistently  open  without  apparent  cause.  A  careful  physical  ex- 
amination of  the  chest,  as  well  as  of  the  secretions  of  the  fistula,  may  illuminate 
the  diagnosis. 

A  fistula  is  particularly  apt  to  follow  an  excision  of  one  of  those  old  inflamed 
appendices  found  lying  behind  or  to  the  outside  of  the  cecum,  and  so  densely 
adherent  that  any  attempt  to  dig  the  organ  out  of  its  bed  is  almost  sure  to  be 
accompanied  by  the  rupture  of  the  outer  coats  of  the  bowel ;  such  an  occurrence, 
possibly  not  recognized  at  the  time,  may  be  followed  by  the  sloughing  of  the  re- 
maining thin  septum,  and  the  escape  of  the  contents  of  the  bowel.  It  is  evident 
that  the  occurrence  of  such  an  untoward  sequela,  interrupting  recovery  and  re- 
tarding convalescence,  is  always  due  to  imperfect  technic;  that  is  to  say,  to  a 
technic  which,  while  it  may  have  been  necessarily  imperfect  under  the  conditions 
imposed  upon  the  surgeon,  would  yet  have  been  better,  perhaps  even  ideal,  had 
the  patient  been  seen  before  the  existence  of  the  complications.  In  a  bad  case, 
however,  where  the  operation  is  done  upon  an  indicatio  vitalis,  the  surgeon  may 
be  well  content  if  he  saves  life,  whatever  disagreeable  concomitants  go  with  the 
purchase. 

Treatment . — Prophylaxis  is,  perhaps,  the  most  important  element  in 
the  treatment  of  fistula,  because  so  much  can  be  done  to  avoid  a  result  so  an- 
noying to  the  surgeon,  and  a  source  of  great  mental  disquietude  to  the  patient. 
Pari  passu  as  appendicitis  is  recognized  and  operated  upon  in  the  earliest 
stages  of  the  disease,  that  is  to  say,  before  the  formation  of  an  abscess,  is  fistula 
unlikely  to  occur.  As  long  as  abscess  cases,  especially  neglected  ones,  continue 
to  be  incised  and  drained,  just  so  long  will  fistulas  continue  to  soil  the  dressings. 
Kocher's  plan  of  making  a  separate  incision  a  few  days  after  opening  and  drain- 
ing the  abscess,  in  order  to  discover  and  remove  the  appendix,  will  lessen  the 
frequency  of  fistulas  in  the  suppurating  cases.  A  fistula  will  never  arise  in  a 
simple  case  if  fine  silk  sutures  are  used  for  the  bowel,  while  catgut  is  employed 
only  in  tying  off  the  little  mesentery.  When  the  appendix  is  simply  ligated  and 
amputated  in  an  abscess,  formalin  or  chromicized  catgut  ought  to  be  used. 
Surgeons  will  reduce  their  percentage  of  fistulas  if  they  take  great  care  to  excise 
well  into  the  sound  tissues,  and  then  to  sew  up  the  bowel  opening  with  mattress 
sutures,  using  fine  silk  and  a  fine  needle,  and  burying  the  wound  under  one  or 
two  layers  of  sero-serous  sutures.  I  have  never  seen  the  fine  silk  sutures  give 
rise  to  any  after-disturbance. 
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A  serious  form  of  fistula,  namely,  that  arising  from  the  rupture  of  the  outer 
coat  of  the  cecum  or  ascending  colon  in  the  enucleation  of  a  densely  adherent 
appendix,  will  be  avoided  by  following  the  plan  of  first  detaching  the  appendix 
from  the  bowel  at  its  base,  then  incising  the  peritoneal  and  longitudinal  muscular 
coat  along  its  dorsum,  and  finally  stripping  the  appendix  out  of  its  bed  inside  its 
circular  coat  and  with  its  mucosa,  leaving  the  bowel  untouched  (see  Chap.  XXV,  p. 
576).   If  this  is  done,  a  fistula  will  rarely  ever  be  seen  after  an  interval  operation. 

In  the  case  of  a  pcst-operative  fistula  of  doubtful  etiolog}-  it  is  well  to  ex- 
plore it  with  a  little  crochet  hook,  and  if  there  is  a  ligature  at  the  bottom  to 
draw  it  out.  It  is  well  also  to  keep  all  abscess  cavities  widely  open,  and  wash 
them  out  vigorously  so  as  to  remove  any  foreign  body.  Where  the  cecal  wall 
about  the  base  of  the  appendix  seems  likely  to  break  down,  it  is  a  good  plan 
to  draw  the  omentum  down  over  the  affected  area  and  suture  it  there  at  the 
base  of  the  appendix  (Sonnenburg). 

MtiHSAM  (Mitt.  a.  d.  Grenzgeh.  der  Med.  u.  Chir.,  1900,  Bd.  5,  p.  Ill)  conve- 
niently divides  fistulas,  from  a  clinical  standpoint,  into  those  in  which  the  dis- 
charges are  purulent,  and  those  in  which  there  is  leakage  of  fecal  matter.  Of 
35  cases  in  which  the  discharge  was  merel}^  serous  or  purulent,  60  per  cent, 
recovered  spontaneously,  or  markedly  improved  while  10  were  operated  upon. 
Out  of  49  cases  with  fecal  discharges,  38  (about  02  per  cent.)  either  healed  spon- 
taneously or  were  decidedly  improved,  8  recovered  after  operation,  and  12  died, 
3  of  the  deaths  being  among  the  patients  operated  upon.  The  causes  of  death  in 
the  12  cases  where  it  occurretl  were :  three  times,  tuberculosis ;  once  (probably), 
post-operative  hemorrhage ;  six  times,  peritonitis,  recognized  in  part  at  the  time 
of  the  operation;  once,  ileus;  once,  progressive  weakness. 

Fistula  (even  in  aggravated  cases)  tends  to  spontaneous  recovery  in  such  a 
remarkable  way,  even,  it  may  be,  after  weeks  and  months,  that  the  expectant 
plan  of  treatment  should  always  be  the  first  thought  of  the  surgeon.  G.  W. 
Perkins  had  a  case  where  for  two  Aveeks  all  the  feces  were  discharged  by  the 
wound,  but  in  the  fourth  month  a  complete  recovery  had  taken  place.  T.  W. 
Harvey,  of  Orange,  N.  J.,  had  a  curious  case  in  which  a  fistula  closed  after  a 
few  days,  and  then  opened  again  to  gi^^e  exit  to  a  large  round-worm,  after  which 
it  closed  definitively.  On  the  other  hand,  a  case  of  Gage's  ran  seven  years 
and  then  recovered. 

After  an  operation  in  which  there  is  reason  to  anticipate  a 
fistula,  it  is  best  to  avoid  a  tight  pack  in  suturing  the  wound.  MiinsAM 
praises  the  Mikulicz  tamponade,  which  consists  in  an  apron  of  gauze  inserted  at 
the  bottom  of  the  wound,  while  inside  of  this  protective  covering  is  laid  the 
drain  proper.  By  leaving  the  apron  in  place,  the  drainage  may  be  changed 
without  injury  to  the  tissues.  It  is,  further,  a  matter  of  urgent  importance  to 
avoid  interfering  with  the  delicate  granulations  which  form  and  tend  so  rapklly 
to  blockade  any  preternatural  openings ;  by  such  means  alone  can  nature  cure 
the  ill ;  if  these  are  repeatedly  broken  down  through  a  meddlesome  and  mistaken 
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zeal,  a  fistula  may  even  be  created  where  none  would  otherwise  have  occurred. 
The  first  complete  change  of  the  dressings  may  take  place  after  five  da^-s  or  a  week, 
as  in  other  abdominal  suppurative  conditions ;  the  outer  layers  of  gauze  which  soak 
up  the  secretions  on  the  skin  surface  being  removed  constantly  in  the  meantime. 

The  patient  in  danger  of  acquiring  a  fistula  ought  to  receive  only  a  minmial 
amount  of  food,  and  live  as  much  as  possible  on  albumen  water.  The  bowels, 
if  quiet,  should  be  opened  by  a  rectal  enema  consistmg  of  a  few  ounces 
of  oil,  after  five  or  six  days.  As  long  as  the  fistula  is  discharging,  the  wound 
should  be  kept  widely  open,  more  widely  at  the  top  than  at  the  bottom,  and 
the  surface  frequently  cleansed  by  the  attendant  applying  fresh  gauze  in  the 
form  of  loose  fluffy  napkins.  The  surrounding  skin  should  be  protected  from 
the  irritating  discharges  by  a  stiff  paste  of  oxide  of  zinc  or  an  ointment  of  sali- 
cylate of  zinc.    MiiHSAM  recommends  a  poultice  made  with  acetate  of  aluminium. 

In  bad  cases  of  fistula,  hydropathy  affords  a  treatment  of  the  utmost 
value,  during  their  earl}^  stages  of  granulation.  By  this  method  the  womid  is 
kept  continually  bathed  by  the  circumambient  water  and  thus  kept  clean;  the 
closure  goes  on  with  surprising  rapidity,  and  greatly  to  the  satisfaction  of  the 
patient.  If  the  patient  can  stand  it,  he  does  best  kept  in  this  bath  for  the 
entire  day,  with  shoulders  and  chest  well  wrapped  and  protected;  a  weaker 
patient  may  remain  one  to  two  hours  at  a  time,  each  morning  and  e^-ening. 
After  removal  from  the  bath,  a  vigorous  rub,  a  warming  drink,  and  a  comfortable 
bed  induce  an  enviable  state  of  bien-etre.  In  m}^  private  hospital  I  have  such 
a  bath  arrangement  installed  in  a  room  adjacent  to  a  bath-room,  where  the 
supply  and  discharge  pipes  for  the  attachment  of  the  tub  when  needed,  are 
conducted  along  the  floor  under  the  wash-board;  in  the  bath-room  there  is 
a  large  gas  heater  with  a  thermostat  which  acts  upon  the  coils  of  cold-water 
pipes  by  which  the  water  is  discharged  at  a  constant  temperature  of,  say,  102°  F. 
in  a  slow  stream  into  the  bath-tub,  if  possible  directly  over  the  womid;  the 
outflow  going  on,  of  course,  at  the  same  rate.  By  this  means  a  continuous  temper- 
ature is  easily  maintained  and  the  wound  has  the  advantage  of  a  constantly 
changing  water  dressing,  while  the  patient  has  the  comfortable  assurance  of 
perfect  cleanliness. 

The  closure  of  a  fistula  by  operation  may  vary  all  the  way  from  a  procedure 
which  is  comparatively  easy  (in  skilful  hands)  to  one  of  the  utmost  difficulty.  If 
there  is  more  than  one  opening  on  the  skin  surface,  it  is  best  to  do  a  preliminary 
operation  by  slitting  up  the  skin  so  as  to  establish  a  single  orifice  which  leads 
directl}^  to  the  fistulous  tract,  in  this  way  getting  rid  of  the  undermined  infected 
area.  Such  cases  which  seem  most  difficult  at  first  sight  ma}^  prove  compara- 
tively easy  in  the  end.  If  the  skin  is  much  excoriated  an  effort  should  be  made 
to  heal  it  by  protecting  it  with  a  stiff  bland  salve  and  keeping  it  clean.  G.  W. 
Perkins  in  order  to  get  rid  of  an  infected  skin  area  in  the  way  of  an  abdominal 
incision,  made  a  preliminary  operation  conducting  the  discharges  out  of  the 
way  into  the  right  lumbar  region.    The  bowels  should  be  well  evacuated  and 
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the  stomach  emptied  before  the  operation.  If  the  fistula  simply  leads  down 
to  an  appendix  which  is  only  slightly  adherent,  the  operation  presents  but  little 
more  difficulty  and  danger  than  the  ordinary  interval  operation.  Halsted  deals 
with  the  fistulous  orifice  by  surrounding  it  with  a  purse-string  suture,  which  is  then 
tied,  closing  the  opening ;  the  suture  is  left  long  enough  to  serve  as  a  tractor,  mak- 
ing tense  the  sinus,  and  so  marking  it  out,  while  the  operator  carries  his  dissection 
inward  toward  the  objective  point,  the  intestinal  opening.  Another  plan  is  to  stuff 
into  the  sinus  a  narrow  strip  of  iodoform  gauze  which  serves  to  plug  the  opening, 
the  operator  then  depending  upon  the  rigid  canal  as  his  guide. 

In  a  s  i  m  p  1  e  fistula  the  operator  may  excise  the  adjacent  abdominal  scar 
tissue,  including  the  fistulous  orifice,  and  so  carry  the  dissection  inward  to  the 
bowel;  at  the  same  time  it  is  kept  as  close  to  the  fistulous  tract  as  possible  until 
the  bowel  is  reached.  The  intestinal  end  of  the  fistula  is  then  excised  in  the 
sound  tissues  of  the  bowel,  and  sewed  up  with  fine  silk  mattress  sutures  taking 
in  all  layers  down  to  the  mucosa,  a  continuous  sero-serous  suture  being  applied 
above  these  for  security.  The  parietal  wound  is  then  closed,  down  to  an  opening 
the  size  of  a  little  finger,  which  is  left  with  a  small  drain  for  a  few  days  for 
security. 

In  d  i  f  f  i  c  u  1 1  cases,  if  the  fistulous  tract  is  a  long  one  walled  in  by  adhe- 
rent intestines  and  cecum,  it  is  not  safe  to  try  the  simple  plan  of  excision,  for 
there  is  great  risk  of  injuring  the  adjacent  bowel  by  working  in  the  dark  in  this 
manner.  Under  these  circumstances  it  is  best  to  carr}"  the  skin  incision  completely 
around  the  old  scar,  including  the  fistulous  orifice,  and  to  enter  the  abdominal 
cavity  at  a  distance  above  and  below  the  fistulous  area.  This  gives  a  chance 
to  study  carefully  the  extent  of  the  involvement  of  the  adjacent  intestines, 
which  can  then  be  dissected  free,  together  with  the  omentum;  after  this  the 
fistulous  area  is  gradually  isolated  from  end  to  end  by  working  backward  with  a 
blunt  dissection  needle.  The  bowel  is  then  lifted  out  onto  the  skin  surface,  the 
fistula  is  excised,  and  the  opening  closed  by  suture. 

The  extent  of  a  difficult  operation  for  post-operative  fistula  will  be  real- 
ized by  consulting  the  description  of  AV.  W.  Keen  in  the  Medical  News,  De- 
cember 10,  1892. 

An  unusual  instance  of  a  permanent  fecal  fistula  of  the  small  intestine  fol- 
lowing the  opening  of  an  abscess,  which  was  treated  with  great  surgical  skill,  is 
that  of  G.  W.  Perkins,  of  Ogden,  Utah  (Ann.  Surg.,  1896,  vol.  24,  p.  726). 

The  patient,  a  boy  of  sixteen,  had  an  attack  of  "inflammation  of  the  bowels." 
An  incision  through  the  right  semilunar  line  was  followed  by  the  escape  of  several 
ounces  of  offensive  pus  mingled  with  feces;  the  appendix  was  not  seen.  Recovery 
was  rapid,  but  at  the  end  of  a  week  a  small  fistulous  opening,  seen  at  the  operation, 
had  enlarged  to  one-half  an  inch  in  diameter,  and  all  the  feces  passed  through  it. 
The  patient  became  in  a  short  time  much  emaciated  and  debilitated,  and  nine 
months  later  he  appeared  in  the  doctor's  office  anemic,  icteroid,  and  very  feeble, 
walking  with  pain  and  difficulty  and  bending  over  to  the  right.    Near  the  centre  of 
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the  cicatrix  of  tlie  operation  wound  was  an  opening,  easily  admitting  the  index 
finger  into  the  bowel  in  either  direction,  from  which  protruded  a  ring  of  intestinal 
mucous  membrane.  Just  outside  this  opening  was  a  smaller  one  admitting  a  probe 
4  to  6  inches  upward  and  backward  to  the  right  lumbar  region,  and  do-wn-\\-ard  and 
backward  toward  the  true  pelvis.  Over  the  right  pubic  bone  there  was  a  fluctuating 
s\^•elling  which  ruptured  and  discharged  pus.  Charcoal  given  by  the  mouth  ap- 
peared at  the  fistula  in  ten  minutes.  In  order  to  get  rid  of  the  infection  of  the 
abdominal  wall,  before  opening  it,  Perkins  made  a  free  lumbar  incision,  scraped  the 
wound,  and  inserted  a  large,  long,  rubber  drainage-tube.  In  a  month  the  local 
condition  had  so  much  improved  that  he  was  able  to  operate,  when  an  elliptical  piece 
of  the  abdominal  wall  with  the  fistulous  opening  for  its  centre  was  excised,  opening 
the  peritoneal  cavity.  After  freeing  this  segment,  it  was  Hfted  out,  bringing  with  it, 
attached  to  its  under  surface,  the  coil  of  small  intestine  in  which  the  fistula  lay.  The 
fistula  itself  was  then  excised  and  closed  with  15  to  20  interrupted  silk  sutures, 
leaving  a  wound  from  2.5  to  3  inches  long,  and  narrowing  the  lumen  of  the  bowel 
about  one-third.  After  a  slightly  disturbed  convalescence  the  boy  made  a  perfect 
recovery,  and  two  years  later  was  the  picture  of  robust  health. 

SoNNENBURG,  In  a  case  of  fistula  of  the  small  intestine  in  the  neighborhood 
of  the  cecum,  attempted  to  relieve  the  difficulty  b}^  resecting  the  affected  part 
of  the  ileum  and  joining  the  ends  by  means  of  a  Murphy  button.  The  patient, 
however,  unfortunately  died  from  the  progressive  peritonitis  w'hich  had  begmi 
at  the  time  of  the  operation.  The  fistula  in  this  case  was  noticed  three  days 
after  the  operation,  Avhen  fecal  matter  was  found  m  the  dressings,  and  three 
days  later  still  the  patient  died. 

When,  owing  to  the  density  of  the  adhesions,  the  extensive  cicatrices,  or 
the  immobility  of  the  bowel,  fistulas  cannot  be  closed,  several  plans  of  treatment 
come  up  for  consideration.  The  whole  mass  may  be  resected,  as  in  cancer, 
actinomycosis,  or  ileocecal  tuberculosis,  and  the  sound  end  of  the  ileum  aboA'e  the 
disease,  j  oined  to  the  sound  end  of  the  ascending  colon,  beyond  the  disease.  In  cases 
in  which  the  disease  cannot  be  extirpated,  the  ileum  may  be  anastomosed  into 
the  ascending  or  transverse  colon,  and  this  may  be  done  as  a  simple  anastomosis, 
or  the  entire  diseased  area  may  be  excluded  from  the  continuity  of  the  intestinal 
area  by  amputation  and  closure  b)'  suture  of  both  ileum  and  colon.  The 
' '  ventilated  opening ' '  which  v.  Baracz  has  shown  to  be  necessary  for  the  excluded 
bowel  {Archiv  f.  klin.  Chir.,  Bd.  58)  may  be  provided  by  the  fistula. 

V.  EiSELSBERG  (Archiv  f.  klin.  Chir.,  1898,  Bd.  56,  p.  22),  under  the  title 
"  Ueber  die  Behandlung  von  Kothfisteln  und  Stricturen  des  Darmkanales  mittelst 
der  totalen  Darmausschaltung/'  reports  a  case  wdiere  the  incision  of  a  perityph- 
litic  abscess  resulted  in  the  formation  of  an  anus  preternaturalis  cecalis.  A  celi- 
otomy was  done  to  heal  this  condition,  but  on  account  of  the  extensive  adhe- 
sions of  the  cecum,  as  well  as  of  the  coils  of  the  small  intestine  themselves,  neither 
resection  nor  total  exclusion  of  the  bowel  could  be  done;  total  exclusion 
was  impossible,  as  the  operator  could  not  determine  which  w^as  the  distal  end, 
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and  which  the  proximal  portion  of  the  ileum.  Under  these  circumstances  he 
did  a  lateral  ileo-colostomy  (Fig.  350,  p.  689).  By  this  means  the  anus  preternatur- 
alis  was  converted  into  a  fecal  fistula.  Inasmuch  as  this  continued  to  discharge 
freely,  a  second  operation  was  performed  seven  weeks  after  the  first,  when  the 
diseased  portion  of  the  bowel  was  divided  from  the  remaining  sound  tissue,  and 
the  ends  sewed  up  sausage  fashion,  four  lumina,  two  cecal  and  two  iliac,  being 
closed  in  this  way.  This  operation  was  followed  b}^  a  perfect  recovery.  The 
whole  illness  lasted  about  eight  months.  In  a  favorable  case  an  end-to-end 
anastomosis  of  the  ileum  into  the  ascending  colon  might  be  done. 

Urinary  Fistula. — A  urinary  fistula  is,  fortunately,  of  rare  occurrence 
after  an  operation  for  appendicitis.  A  case  of  this  kind,  which  was,  in  all  prob- 
ability, a  wound  of  the  ureter,  is  reported  by  C.  A.  Powers  (Med.  News,  1899, 
vol.  75,  p.  427). 

A  young  man,  eighteen  years  old,  had  an  acute  attack  of  appendicitis  with  fever, 
and  a  tender  mass  the  size  of  a  thumb  was  discernible  at  the  outer  border  of  the  right 
rectus  muscle.  At  the  operation  an  incision  was  made  in  the  right  semilunar  line. 
The  mass  proved  to  be  an  inflamed  omentum  and  the  small  intestines  were  matted 
together  by  old  adhesions.  The  inflamed  appendix  was  found,  and  dug  out  of  its 
bed  with  much  difficulty,  the  finger  being  used  as  a  hook  to  pull  up  its  tip  from  the 
depths  of  the  pelvis ;  as  the  finger  brought  it  into  view,  between  the  loops  of  small 
intestines,  a  gush  of  straw-colored  fluid  appeared  and  continued  to  well  up  through- 
out the  operation,  although  it  was  a  protracted  one.  This  fluid  was  found  to  contain 
urea.  The  appendix,  which  was  4  inches  long,  was  friable,  and  gangrenous  at 
three  points.  The  source  from  which  the  urine  escaped  could  not  be  found ;  when  fluid 
was  injected  into  the  bladder  the  same  amount  was  returned.  An  incision  was 
then  made  just  above  the  symphysis  for  the  purpose  of  examining  the  bladder, 
but  when  this  was  done  no  lesion  could  be  found.  The  wound  was  closed  with  two 
glass  drains  and  an  iodoform  gauze  pack.  Immediately  following  the  operation  there 
was  a  profuse  discharge  of  urine  through  the  wound,  while  about  20  ounces  of  urine 
were  passed  daily  by  the  urethra.  On  the  flfth  day  the  urinary  fistula  was  com- 
pletely closed,  and  in  six  weeks  was  firmly  healed. 

MtiHSAM  reports  the  case  of  a  vesical  fistula  in  a  man  twenty-eight  j^ears 
old,  who  in  the  course  of  a  third  relapse  in  appendicitis  acquired  a  perfora- 
tion into  the  bladder.  This  was  followed  by  the  discharge  of  large  amounts  of 
pus  in  the  urine  which  also  contained  gas  and  had  a  foul  odor.  The  appendix 
was  released  from  its  adhesions,  and  removed  with  the  utmost  difficulty,  but 
the  point  of  perforation  could  not  be  found;  cystitis  continued,  but  after  two 
months  the  patient  appeared  to  be  well  again,  until,  later  on,  the  urine  became 
turbid  again,  proved  to  contain  plant  cells  and  undigested  fibres,  and  showed  a 
connection  between  the  cecum,  which  had  been  shelled  out  close  to  the  bladder, 
and  the  bladder  itself.  About  a  year  after  the  first  operation  a  median  incision 
was  made,  when  the  last  loop  of  the  ileum  ascending  to  the  cecum  was  found 
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intimately  adherent  to  the  bladder  by  adhesions  which  could  not  he  separated 
without  great  danger  to  both  bowel  and  bladder.  An  anastomosis  was  then  made 
between  the  ileum  and  the  upper  part  of  the  cecum,  in  the  hope  of  divertmg  the 
fecal  current  from  the  fistula.  The  patient  improved  remarkably,  the  urine 
became  clearer,  and  he  seemed  to  be  quite  well  except  for  the  fact  that  the 
Murphy  button,  used  in  making  the  anastomosis,  failed  to  pass  out.  The 
X-ray  showed  the  button  lying  over  the  right  sacral  iliac  sj-mphysis,  where, 
however,  it  seemed  to  create  no  disturbance. 

Skin  Affections. — I  have  found  but  one  instance  in  literature  in  which 
appendicitis  was  followed  by  dermatitis. 

A  girl,  five  years  of  age,  was  seized  with  vomiting  and  violent  abdominal  pain, 
not  localized,  and  without  any  meteorism,  but  accompanied  by  a  general  sensitiveness; 
in  the  lower  abdomen  there  was  an  area  of  dulness.  After  a  free  stool  the  child  wsls 
relieved,  but  a  few  hours  later  she  began  to  complain  again  of  violent  pain.  The 
temperature  rose,  the  pulse  quickened,  and  the  general  condition  grew  worse,  with 
a  recurrence  of  vomiting,  moderate  tympany,  and  some  dulness  in  the  right  iliac 
fossa,  without  a  tumor,  however,  nor  any  localized  pain.  At  the  operation  pus  was 
found  in  the  free  abdominal  cavity,  and  a  minute  opening  appeared  in  the  tip  of 
the  appendix,  which  was  somewhat  thickened.  The  appendix  was  ^emo^'ecl,  the 
wound  closed  with  several  silk  sutures,  and  drainage  established.  A  fecal  concretion 
as  large  as  a  bean  was  found  in  the  appendix,  surrounded  by  a  gangrenous  area  of 
mucosa  associated  with  the  perforation.  Recovery  was  interrupted  on  the  sixth  day 
by  an  acute  dermatitis  with  fever  as  high  as  40°  C,  and  a  troublesome,  violent  itching 
followed  by  desquamation.  It  was  not  a  case  of  scarlatina,  as  there  ■\^■ere  no  throat 
symptoms.  On  the  sixteenth  day  after  operation  there  was  an  elevation  of  temi^era- 
ture,  and  two  days  later  a  discharge  with  a  fecal  odor.  On  the  twenty-third  day  a 
pointed  object  was  found  in  the  wound,  which  when  drawn  out  proved  to  be  a  female 
ascaris  30  cm.  in  length.  On  giving  santonin  and  calomel,  a  male  and  a  female 
ascaris  were  passed  per  anum.    The  wound  healed  up  to  a  minute  fistula. 

Acute  Yellow  Atrophy  of  the  Liver. — A  case  of  this  condition  occurring  as 
a  sequela  to  removal  of  the  appendix  under  chloroform  anesthesia  is  reported 
by  M.  Ballin  (Ann.  Surg.,  1903,  vol.  37,  p.  362). 

The  patient,  a  brassworker,  twenty  years  of  age,  had  three  typical  attacks  of 
appendicitis.  He  was  operated  on  in  the  third,  when  the  appendix,  which  was 
adherent,  friable,  and  covered  with  a  fibrino-purulent  exudate,  was  removed.  The 
stump  was  touched  with  carbolic  acid,  but  inversion  and  overstitching  were  im- 
possible, as  the  thread  cut  through  the  infiltrated  tissue.  The  abdomen  was  closed 
without  drainage,  the  operation,  which  was  done  under  ether  narcosis,  having  lasted 
but  twenty-five  minutes.  Two  days  later,  when  the  temperature  and  pulse  were 
normal,  there  was  slight  jaundice  of  skin  and  conjunctivae,  some  vomiting,  and 
restlessness.  Two  days  after  this,  again,  the  jaundice  was  increased,  the  vomiting 
greenish,  and  there  was  delirium.  The  next  day  there  was  nois}^  delirium  with  in- 
creased jaundice,  and  vomiting  of  black  fluid,  with  intervals  of  deep  coma.  These 
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symptoms  all  increased,  the  stools  and  urine  became  involuntary,  and  the  patient 
had  to  be  held  in  bed  by  two  men,  and  finally  tied  there.  The  jaundice  went  on  to 
a  deep  brown  color,  when  venesection  and  intravenous  saline  infusions  were  used. 
The  urine,  six  days  after  operation,  showed  albumen,  casts,  bile,  and  crystals  of 
leucin  and  tjTosin.  From  this  time  on  there  was  a  gradual  improvement,  and, 
ultimately,  complete  recovery. 

Bayard  Holmes  reports  two  similar  cases,  occurring  in  young  women  ("Four 
Clinical  Notes  on  Appendicitis,''  Chicago,  1904,  p.  17),  in  which  the  s}'mptoms 
preceding  death  were,  he sa3'S,  "comparable  only  to  acute  yellow  atrophy." 

Ileus. — An  ileus  is  an  obstruction  of  some  portion  of  the  lower  alimentary 
tract  interfering  with  the  passage  of  the  intestinal  contents.  The  term  ileus  , 
now  commonly  used  by  surgeons  to  denote  an  anatomic  condition,  more  properly 
refers  to  the  severe,  twisting,  colicky  pain,  which  is  the  characteristic  sign  of  the 
affection. 

E  t  i  0  I  0  g  y. — The  obstruction  which  produces  an  ileus  may  arise  from 
a  number  of  causes,  such  as  a  volvulus,  or  twisting  of  the 
bowel,  following  an  injur}';  adhesions  between  loops 
of  bowel  and  strictures  within  the  lower  abdomen; 
the  slipping  of  a  loop  of  bowel  underneath  a  per- 
itoneal band,  resulting  from  an  old  peritonitis;  the 
incarceration  of  a  loop  of  bowel  under  other  adherent 
loops,  or  under  an  a  tl  h  e  r  e  n  t  o  m  e  n  t  u  m  ,  o  r  an  attached 
or  twisted  appendix.  Ileus  occurring  as  a  complication  of  appendicitis 
is  oftenest  due  to  sharp  flexures  causetl  by  the  numerous  adhesions  at  the 
terminal  portions  of  the  ileum,  arising  in  the  course  of  nature's  efforts  to  shut 
off  an  infected  area.  When  the  ileus  follows  an  operation  for  appendicitis,  at 
a  date  more  or  less  remote,  it  is  apt  to  arise  from  the  constriction  of  bands  of 
adhesions  cutting  across  the  small  intestine. 

Among  all  the  various  causes  of  ileus,  one  of  the  most  important  is  par- 
alysis of  the  bowel  from  a  gaseous  distention.  This 
distention  may  be  so  marked  and  the  symptoms  of  obstruction  associated  with 
it  so  pronounced  that  the  original  disease  in  the  appendix  is  entirely  masked. 
The  obstruction  in  an  ileus  may  be  immediate  and  complete;  as  a  rule,  how- 
ever, it  comes  on  gradually,  only  becoming  complete  after  a  few  hours,  or,  it 
may  be,  several  days.  Where  the  obstruction  is  only  partial,  the  signs  of  an 
ileus  may  be  intermittent  in  character,  occurring  only  -when  the  upper  bowel 
becomes  overloaded.  The  result  of  an  obstruction  is  the  accumulation  of  fluids 
and  gases  in  the  upper  proximal  portion  of  the  bowel,  wdiile  the  lower,  distal 
portion  is  empty  and  contracted.  It  is  of  the  utmost  importance  to  bear  this 
fact  in  mind  when  endeavoring  to  locate  the  obstruction,  in  order  to  avoid 
hunting  aimlessly  among  the  bowels  under  circumstances  when  time  is  too 
precious  a  commodity  to  be  wasted. 
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E.  V.  Wahl  (Centralbl.  /.  Chir.,  March  2,  1889J  calls  attention  to  the  in- 
exactitude of  surgeons  in  failing  to  determine  the  precise  seat  of  an  ileus  before 
operation,  as  well  as  to  the  want  of  satisfactory  clinical  descriptions  of  the  por- 
tion of  the  bowel  involved.  He  insists  that  an  ''anatomical  diagnosis  of  the 
seat,  nature,  and  character  of  the  occlusion  must  first  be  established  before 
the  knife  is  taken  in  hand."  In  the  first  place,  it  is  necessary,  according  to 
him,  to  be  more  exact  in  mapping  out  on  the  abdomen  the  area  of  meteorism, 
and  not  to  be  satisfied  with  the  general  vague  statement  that  meteorism  is  pres- 
ent. He  asserts  emphatically  that  the  obstructed  loop  itself  is  preeminently 
the  seat  of  meteorism,  and  that  this  symptom  is  caused  by  hindrance  to  the 
circulation  and  by  the  decomposition  of  the  contents  of  the  intestine  with  the 
formation  of  gases.  Finally,  he  enunciates  the  dictum  that  "in  certain  forms 
of  occlusion  of  the  intestine — strangulation  or  volvulus — a  certain  part  of  the 
intestinal  canal  within  the  abdomen  undergoes  an  abnormal  fixation  and  gase- 
ous distention,  which  under  inspection  is  manifest  by  the  asymmetrical  form 
of  the  abdomen,  and  is  recognized  by  careful  palpation  through  the  distinct 
increase  in  resistance." 

Kader,  foUowing  v.  Wahl  (Centralbl.  f.  Chir.,  1891,  No.  26,  p.  106),  states 
that  the  meteorism  is  due  to  an  increased  circumference  of  the  intestine,  oc- 
casioned by  the  following  factors : 

1.  Increased  thickness  of  the  intestinal  walls. 

2.  Accumulation  of  fluid  within  the  bowel. 

3.  Development  of  gases  within  the  affected  loops. 

And,  as  the  result  of  experiments  on  dogs,  he  declares  that  meteorism  in  all 
forms  of  intestinal  occlusion  is  a  consequence  of  two  complementary  factors, 
which  are  (1)  circulatory  disturbances  in  the  venous  system;  and  (2)  stagna- 
tion and  decomposition  of  the  contents  of  the  bowel. 

In  ileus  following  operation  on  the  vermiform  appendix,  the  obstruction 
is  almost  invariably  situated  in  the  neighborhood  of  the  ileocecal  valve,  that  is 
to  say,  in  the  last  group  of  the  small  intestines  located  in  the  right  lower  abdo- 
men. In  searching  for  an  obstruction,  therefore,  we  are  able  to  neglect  the 
proximal  groups  of  the  ileum  and  jejunum,  and  devote  attention  at  once  to  the 
omentum  and  the  last  group  which  occupies  the  pelvis  and  the  right  iliac  fossa. 
I  would  especially  call  attention  to  the  fact  that  the  terminal  portion  of  the 
bowel  in  this  group  is  usuallj^  found  lying  on  the  pelvic  floor,  from  which  it 
ascends  to  terminate  at  the  ileocecal  valve,  its  mesenter)^  growing  shorter  and 
shorter  until  at  the  valve  it  almost  disappears. 

A.  T.  Cabot,  in  speaking  of  chronic  obstructions  of  the  bowel  with  recur- 
ring symptoms  of  ileus,  draws  attention  to  the  partial  twists  and 
kinks  found  when  the  terminal  ileum  lies  over  the  head  of  the  cecum,  and 
walls  in  an  inflamed  appendix  to  the  left  and  in  front.  If  the  bowels  are  m 
good  order,  they  are  able  to  pass  their  contents  comfortably  through  such  a. 
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partially  obstructed  coil;  when,  however,  they  are  overloaded,  peristalsis  is 
checked  and  all  the  symptoms  of  an  acute  stoppage  ensue. 

It  is  of  the  utmost  importance  to  recognize  the  fact  that  an  ileus  is  not  due 
simply  to  the  existence  per  se,  of  adhesions  between  the  various  coils  of  intes- 
tines, however  numerous  these  may  be.  The  entire  intestinal  tract  may  be 
bound  together  by  webs  of  adhesions,  or  the  whole  peritoneum  may  actually 
disappear,  without  producing  an  obstruction.  An  obstruction  arises  when  a  loop 
of  bowel  is  caught  and  held  in  a  lower  position  than  that  which  it  naturally 
occupies  in  the  abdomen,  as,  for  example,  when  one  of  the  loops  normall}-  lying 
well  above  the  pelvis  grows  fast  to  a  pelvic  wound.  If  a  small  area  of  the 
bowel  is  held  fast  in  this  way,  a  sharp  kink  occurs  and  a  knuckle  adhesion,  which 
is  much  like  a  finger  flexed  sharply  upon  itself,  is  formed.  Another  way  in 
which  an  ileus  occurs  is  by  the  formation  of  adhesions  between  two  loops  of 
bowel,  which  then  contract  and  bind  the  intestine  in  one  fixed  position.  Again, 
after  adhesions  have  formed  between  two  different  loops  of  intestine,  another 
loop  may  slip  in  underneath  the  adhesion,  as  under  a  bridge. 

One  of  the  commonest  causes  of  late  post-operative  obstructions  is  the 
gradual  rolling  up  of  a  thin  layer  of  adhesions  into  a  strong  band,  by  the  con- 
tractions and  tuggings  of  the  intestines.  All  band  adhesions  are  formed  in  this 
wa}^  The  more  recent  the  adhesion  (if  it  is  not  omental),  the  more  apt  is  it  to 
involve  broad  surfaces,  and  on  this  account  the  difficulties  in  dealing  with  it  are 
increased. 

Symptoms  . — ^The  clinical  signs  of  ileus  are :  vomiting,  at  first  bilious 
and  from  the  upper  intestinal  tract,  then  ill-smelling,  and,  finally,  fecal;  colicky 
pain  coming  on  at  the  same  time  and  usually  beginning  at  one  spot  in  the  right 
lower  abdomen,  after  which  it  becomes  general  and  is  associated  with  vermicular 
contractions  of  the  bowel,  easily  felt,  and  often  visible.  These  symptoms  are 
accompanied  by  gurgling  sounds  due  to  the  movements  of  flatus  in  the  coils  of 
intestine.  A  marked  localized  tympany  soon  develops  and  the  passage  of  flatus 
and  feces  per  anum  ceases  entirely.  The  temperature  is  slightly  if  at  all  affected, 
and  the  pulse  is  at  first  quickened  only  during  the  tormina.  In  the  post-opera- 
tive form  of  ileus  the  development  of  these  symptoms  is  often  gradual,  and  the 
first  indication  is  an  increasing  difficult}^  in  moving  the  bowels. 

The  cardinal  symptoms  of  ileus  are :  Obstipation;  intermittent 
abdominal  pain;  o m i t i n g ,  becoming  fecal  in  character; 
gaseous  distention,  often  localized. 

Diagnosis  . — A  diagnosis  of  ileus  is  easily  made  in  the  presence  of  the 
symptoms  just  mentioned.  One  of  the  most  characteristic  signs  is  the  formation 
of  a  hard  tumor,  due  to  the  contractions  of  the  intestine  just  above  the  obstruc- 
tion, and  easily  detected  by  laying  the  hand  upon  the  abdomen.  The  vermicular 
movements  of  the  bowel  and  the  displacement  of  the  gases  as  they  rumble  from 
loop  to  loop  are  also  often  easily  felt.  The  leucocyte  count  is  of  little  value, 
because  it  may  show  a  marked  rise  early,  and  then  a  drop. 
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Treatment . — The  amount  of  progress  made  in  the  treatment  of  obstruc- 
tion during  the  short  space  of  sixteen  years  is  evident  on  the  perusal  of  such  an 
article  as  Roswell  Park's  brief  but  lucid  paper  entitled  "Laparotomy  or  Enter- 
ostomy" (N.  Y.  Med.  Rec,  March  3,  1888).  It  is  hard  to  realize  that  shortly 
before  this  date  the  treatment  of  ileus  belonged  exclusively  to  the  domain  of 
internal  medicine.  The  emancipation  heralded  by  Park  and  his  contempo- 
raries began  with  the  introduction  of  surgical  measures  in  the  opening  of  the 
obstructed  bowel  onto  the  skin  surface;  and  then  advanced  to  the  makmg  of 
larger  incisions,  in  order  to  inspect  the  affected  area,  and,  if  possible,  relieve, 
the  cause  without  doing  an  enterostomy.  KtiMMELL  as  early  as  1887  advocated 
an  exploratory  incision  extending  from  sternum  to  symphysis  (Centrbl.  f.  Chir., 
1887,  No.  45,  p.  836).  Schede  (Arch.  f.  klin.  Chir.,  No.  36,  p.  635)  insisted  that 
"the  fate  of  those  suffering  from  an  ileus  depends  entirely  upon  an  early  diag- 
nosis. There  is,  perhaps,  no  other  acute  disease  in  which  the  patient's  ability 
for  resisting  shock  so  rapidly  vanishes." 

A  plan  of  treatment  introduced  by  Madelung  (Arch.  f.  klin.  Chir.,  Bd. 
36,  p.  283)  was  to  begin  with  a  small  incision  in  the  abdominal  wall,  through 
which  he  made  such  investigations  as  were  possible  into  the  condition  of 
the  immediate  adjacent  intestine.  He  then  pulled  up  a  loop  of  distended 
gut,  and  held  it  out  of  the  wound  by  two  strong  silk  threads  passed  under  it 
and  through  its  mesentery.  The  patient  was  then  turned  on  his  side,  the  knuckle 
of  intestine  and  the  wound  protected  by  iodoform  gauze,  after  which  the  gut 
was  deliberately  incised,  so  that  all  its  contents  could  escape,  the  outflow 
being  encouraged  by  the  insertion  of  a  soft  catheter.  In  order  to  do  this 
effectually  it  was  necessary  to  wait  for  fifteen  minutes  or  so,  during  which 
time  the  anesthetic  was  sometimes  intermitted.  The  wound  in  the  intestine 
was  then  carefully  closed  by  sutures,  and  after  thoroughly  cleansing  the  parts, 
the  original  abdominal  opening  was  enlarged.  If  an  obstruction  was  fomid, 
it  was  treated  as  seemed  best,  but  if  nothing  was  discovered,  the  intestinal  loop 
first  opened,  was  found  again  by  means  of  the  silk  threads  left  in  situ,  and  sewed 
into  the  abdominal  wound,  after  which  it  was  reopened  at  the  point  where  first 
incised,  an  artificial  anus  being  thus  formed  (see  Park,  loc.  cit.). 

The  best  treatment  of  ileus,  as  of  other  post-operative  complications, 
is  b}^  prevention,  effected  by  taking  care  during  the  operation  to  remove,  as 
far  as  possible,  all  existing  difficulties,  and  to  avoid  causing  an)'  injuiy  which 
is  liable  to  result  in  obstruction.  This  is  accomplished  by  a  minimal  exposure 
and  handling  of  the  intestines;  by  keeping  exposed  peritoneal  surfaces  moist 
with  a  warm  saline  solution;  by  hunting  out  and  relieving  all  adhesions  which 
can  possibly  be  found ;  by  covering  in  any  raw  or  bleeding  sm-faces  with  intact 
peritoneum;  and  by  draining  septic  areas  in  such  a  manner  as  to  prevent  the 
extension  of  the  infection.  If  the  bowel  is  badly  injured  and  requires  extensive 
suturing,  especially  in  operations  which  must,  of  necessity,  be  done  in  haste, 
the  dangers  of  a  fatal  peritonitis,  or  of  an  ileus,  may  sometimes  be  obviated  by 
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bringing  the  injured  loops  of  intestine  into  the  wound  and  leaving  them  exposed 
there.  Should  this  part  of  the  bowel  break  down  later,  the  discharge  takes 
place  onto  the  surface  and  no  harm  is  done,  as  the  resulting  fistula  may  be  closed 
at  a  later  date.  It  is  best  to  avoid  the  use  of  long  strips  of  gauze  for  the  purpose 
of  draining  between  the  intestines,  as  a  slight  displacement  of  the  coils  of  the 
bowel  serves  to  produce  a  kink  or  an  obstruction. 

When  an  obstruction  occurs  after  a  gauze  pack  has  been  introduced  into 
the  wound,  the  first  thought  of  the  surgeon  should  always  be  that  the  stoppage 
is  due  to  the  pressure  of  the  gauze,  or  to  the  entanglement  of  a  loop  of  the  intes- 
tine by  strips  of  it.  The  first  effort  to  relieve  the  cause  should  be  to  remove 
the  pack,  and  perhaps  readjust  or  straighten  out  any  coil  of  intestine  which  is 
obviously  kinked.  Every  surgeon  of  experience  has  had  occasion,  more  than 
once,  to  relieve  cases  in  this  way,  which  at  first  sight  seemed  alarming.  It  is 
a  good  rule  to  give  an  anesthetic  and  do  this  little  operation  thoroughly,  as  it 
may  obviate  the  necessity  for  a  far  more  serious  operation  later  on.  A  bad  case 
can  also  sometimes  be  relieved  by  opening  the  distended  bowel  in  the  wound 
with  the  cautery  point,  thus  establishing  a  fistula.  Cases  which  have  seemed 
almost  moribund  from  obstruction  and  gaseous  distention  have  been  repeatedly 
saved  by  making  an  artificial  vent  in  this  manner. 

In  cases  in  which  the  bowels  are  becoming  more  and  more  difficult  to  move, 
or  in  those  where  an  obstruction  has  certainly  developed  though  the  vomiting 
and  pain  are  not  yet  pronounced,  if  the  patient's  condition  is  good,  the  surgeon 
may  try  for  a  short  time  to  effect  a  movement  by  giving  enemata,  such  as  a  litre 
of  water  containing  glj^cerine  and  two  teaspoonfuls  of  turpentine,  or  glycerine 
and  oil;  he  may  also  try  the  administration  of  calomel,  or  even  castor  oil,  by 
the  mouth.  It  is  best  not  to  give  any  nourishment  at  all.  The  passage  of 
gas  is  encouraging,  as  it  is  often  the  premonitory  sign  of  a  fecal  movement, 
but  if  this  does  not  shortly  occur,  especially  if  the  symptoms  continue  unabated 
or  begin  to  grow  worse,  it  is  better  to  interfere  promptly,  rather  than  continue 
to  make  efforts  to  force  a  passage,  which  exhaust  the  patient's  strength.  In 
few  diseased  conditions  is  time  so  important;  a  patient  who  appears  to  have 
been  doing  well  while  purgatives  are  being  poured  into  him  and  the  physician 
is  anxiously  watching  at  his  bedside,  will  often  suddenly  show  signs  of  collapse, 
and  within  an  hour  or  two  it  becomes  evident  that  a  more  radical  plan  of  treat- 
ment has  been  delaj^ed  too  long.  It  is  better  to  make  a  few  mistakes,  and  to 
open  the  abdomen  occasionally  without  necessity,  than  to  delay  systematically 
in  all  cases  and  then,  when  operation  is  performed  as  a  last  resort,  to  lose  every 
case  operated  upon. 

I  would,  therefore,  advise  operating  promptly, 
as  soon  as  the  patient  fails  to  respond,  provided  the 
classical  signs  of  obstruction  are  present. 

When  there  is  fecal  vomiting  the  stomach  should  be  thoroughly  washed  out 
before  operation.    If  this  cannot  be  accomplished,  it  is  better  to  do  the  opera- 
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tion  under  cocaine  than  to  risk  drowning  the  patient  in  liis  own  ^•omit  as  lie 
goes  under  the  anestlietic.  Where  time  is  so  important,  all  preparations  should 
have  been  made  beforehand.  The  abdomen  must  be  cleansed  while  the  anes- 
thetic is  being  given,  and  the  operator  stand  ready  to  begin  the  operation  the 
moment  the  patient  is  ready.  It  is  best  to  give  the  anesthetic  on  the  operating 
table.    The  cardinal  rules  of  operation  in  ileus  are  as  follows : 

1.  The  operation  must  be  done  as  promptly  as  possible,  when  the  diagnosis 
is  once  clearly  made. 

2.  It  must  be  as  brief  as  it  can  be  consistently  with  thorough  work. 

3.  As  little  anesthetic  as  possible  should  be  given,  but  the  relaxation  must, 
nevertheless,  be  complete.  Local  anesthesia  (Schleich's  solution)  is  best  in 
bad  cases  where  there  has  been  much  fecal  vomiting  (see  Chap.  XXIII). 

4.  The  bowels  should  be  handled  as  little  as  possible. 

5.  It  is  especially  important  to  avoid  pulling  upon  the  bowels. 

6.  Evisceration  should  be  avoided  as  far  as  possible,  the  proximal  distended 
coils  in  the  abdominal  cavity  being  left  in  situ,  and  the  search  directed  beyond 
them  (distally),  near  the  ileocecal  valve,  for  the  obstruction. 

7.  It  is  better  to  empty  any  escaping  over-distended  bowels  than  to  attempt 
to  force  them  back  with  great  difficulty. 

8.  If  the  obstruction  is  not  entirely  overcome,  as  shown  by  the  distended 
bowel  beginning  to  unload  itself  at  once  into  the  lower  intestine,  a  distended  loop 
must  be  brought  up  into  the  wound  and  left  there,  to  be  opened  a  little  later. 

9.  If  there  is  any  doubt  as  to  the  complete  relief  of  the  obstruction,  a  loop 
of  bowel  must  be  brought  up  into  the  wound,  in  readiness  for  enterostomy. 

10.  The  use  of  saline  infusions  with  a  little  adrenalin  (15  to  20  cc.  of 
1  :  1000  solution  of  adrenalin  in  800  to  1000  cc.  of  normal  salt  solution)  is  of 
value  in  keeping  up  the  heart  action. 

11.  Every  possible  effort  must  be  made  to  keep  up  the  body- temperature  and 
to  avoid  chilling  the  patient  from  exposure  of  the  viscera. 

The  operator  who  opens  the  abdomen  to  relieve  an  ileus  must  in  each  case 
do  one  of  three  things :  he  can  (a)  overcome  the  obstruction  b)^  dividing  adhe- 
sions or  loosening  attached  coils  of  intestine ;  if  unable  to  overcome  the  obstruc- 
tion, he  can  (6)  short-circuit  the  bowel  across  the  obstructed  area  by  an  anasto- 
mosis of  the  ileum  into  the  colon ;  or  he  can  (c)  bring  a  loop  of  the  bowel  above 
the  obstruction  onto  the  surface  for  an  enterostomy  later  on.  If  the  last  method 
is  used,  it  is  well  to  mark  the  point  for  incision  by  inserting  black  silk  threads  in 
the  outer  coats  of  the  bowel  and  leaving  them  hanging  out  of  the  wound.  \Yhen 
the  operator  is  uncertain  as  to  whether  he  has  completely  overcome  the 
obstruction,  he  can  employ  a  combination  of  these  methods  by  leaving  the 
wound  open  and  bringing  a  loop  of  bowel  into  it,  ready  to  be  incised  if  the 
symptoms  persist. 

Where  the  original  operation  has  been  a  comparatively  simple  one,  the  oper- 
ator may  expect  to  find  nothing  more  than  the  simple  adhesion  of  a  knuckle 
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of  intestine,  or  of  the  free  border  of  the  omentum,  under  which  the  ileum 
has  shpped,  to  the  head  of  the  cecum,  the  latter  forming  a  large  gurgling 
tumor  yielding  signs  of  an  incomplete  obstruction.  I  saw  such  a  case  in 
consultation  with  B.  C.  Hirst,  in  which  the  patient  suffered  severe  paroxysms  of 


Fig.  350. — Hirst's  Case.    Intestinal  Obstruction  Following  Operation  for  Appendicitis  Due  to  Omen- 
tal Adhesion  over  Stump  of  the  Appendix.    January  18,  1903. 


pain  at  variable  and  sometimes  considerable  intervals,  associated  with  swelling 
to  the  right  of  the  umbilicus  and  an  extremely  tender  abdomen.  The  obstruc- 
tion, however,  was  manifestly  partial,  as  there  was  no  fecal  vomiting,  and  the 
passage  of  the  intestinal  contents  was  obviously  only  impeded.  At  the  operation 
the  edge  of  the  omentum  was  found  adherent  in  such  a  manner  as  to  form  a  strong 
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band  attached  at  the  seat  of  the  appendix  operation.  A  large,  deeply  reddened 
loop  of  ileum  had  slipped  under  this  band  and  then  dropped  down  in  front  of 
the  omentum  so  as  to  form  an  incomplete  strangulation.  Fig.  350  shows  the 
condition  as  found  at  the  operation.  In  such  a  case  the  old  incision  may  be 
cautiousl)''  reopened,  after  which  the  bowel  is  released  by  freeing  and  suturing 
the  loop,  or  by  dividing  the  omentum.  In  the  case  of  a  relative  of  mine,  a  bo}' 
of  fourteen,  I  made  a  little  opening  parallel  to  and  to  the  inside  of  the 
first  incision,  after  which  I  freed  a  single  knuckle  of  the  ileum  and  evacuated 
a  serous  accumulation.    Recovery  followed. 

If  a  loop  of  bowel  is  evidently  gangrenous  and  in  need  of  resection,  while  at 
the  same  time  the  patient's  condition  will  not  permit  any  extension  of  the 
operation,  the  difficulty  may  be  met,  and  life,  in  many  instances  saved,  by  the 
simple  expedient  of  bringing  out  the  gangrenous  loop  onto  the  surface  of  the 
body,  together  with  a  sufficient  amount  of  the  adjacent,  apparently  healthy 
bowel  to  provide  for  a  possible  extension  of  the  gangrene.  The  diseased  bowel 
is  opened  and  left,  carefully  wrapped  in  dressings,  isolated  from  the  woimd.  At 
a  later  date,  when  the  sloughing  process  is  completed,  the  ends  of  the  bowel 
may  be  anastomosed  without  using  a  general  anesthetic. 

When  there  has  been  an  abscess,  or  when  the  adhesions  have  been  extensive 
at  the  original  operation,  it  is  best  to  open  the  abdomen  by  a  long  incision 
medianv/ards  from  the  original  one,  and  not  more  than  one  or  two  inches  distant 
from  it.  The  viscera  must  first  be  carefully  inspected,  in  order  to  determine 
whether  the  obstruction  is  situated  at  a  particular  point  or  is  caused  by 
general  adhesions.  The  distended  portion  of  the  intestine  must  next  be 
noted,  as  well  as  the  presence  of  any  collapsed  bowel  on  the  proximal  side  of 
the  ileocecal  valve,  which,  if  present,  must  be  traced  up  to  the  limit  between 
the  two,  after  which  the  operator  may  proceed  to  deal  with  the  disease  accord- 
ing to  the  findings,  which  are  likely  to  be  one  of  the  following  conditions : 

1.  A  band,  or  bands  of  lymph  stretching  over  the  pelvis  and  the  intestines. 

2.  A  twist  in  the  bowel,  or,  in  other  words,  a  volvulus. 

3.  Omental  adhesions  with  a  loop  of  bowel  caught  imder  the  free  edge. 

4.  A  loop  of  bowel,  or  several  loops,  adherent  at  the  site  of  the  operation, 
at  the  abdominal  incision,  to  an  abscess  wall,  or,  it  may  be,  in  the  pelvic  cavity. 

5.  Angulation  of  the  ileum,  produced  by  the  adhesions  binding  together 
distant  loops. 

6.  Angulation  of  the  ileum  over  the  cecum. 

7.  General  adhesions  among  the  bowels  in  which  a  particular  line  of  demar- 
cation, defining  the  obstructed  area,  is  scarcety  discoverable. 

Great  care  must  be  taken  not  to  overlook  bands  of  adhesions,  especialh'  if 
they  are  a  little  distance  from  the  field  of  operation,  when  it  is  very  easy  to  do 
so.  I  had  a  case  of  this  kind  recently,  in  which  an  obstruction  followed  an 
operation  for  appendicitis,  and  the  bowels  were  so  matted  together  that  a  fecal 
fistula  had  been  formed  to  give  relief.    I  opened  the  abdomen  widely  in  the 
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old  scar,  dissected  out  and  sewed  up  two  fistulas,  one  in  the  cecum  and  one 
under  the  ileum,  and  then  found  the  obstruction  lying  at  the  splenic  flexure  of 
the  colon.  The  proximal  portion  of  the  large  bowel  was  so  enormously  dis- 
tended that  it  resembled  a  large  stomach,  and  appeared  to  fill  the  abdomen. 
After  dividing  numerous  adhesions  around  the  head  of  the  cecum,  and  under  a 
long  scar  in  the  median  line,  I  found  some  strong  bands  of  adhesions  passing 
from  the  pelvis  upward  in  the  direction  of  the  obstruction.  These  I  caught 
under  my  fingers,  and  divided  them  with  scissors,  being  guided  in  doing  so  by 
touch  alone,  on  account  of  the  distance  from  the  wound.  The  tumors  which 
had  been  formed  by  the  colic  mass  disappeared  when  the  patient  recovered. 
Later  a  tumor  was  found  at  the  splenic  flexure,  necessitating  an  anastomosis  of 
the  ileum  into  the  descending  colon. 

When  a  mass  of  adhesions  is  to  be  dealt  with,  it  is  best  to  handle  it  as  a  whole, 
first  locating  the  sound  areas  above  and  below,  and  then,  if  possible,  bringing 
the  mass  outside  and  surrounding  it  on  all  sides  with  wet  saline  gauze.  The 
loops,  which  stretch  like  bridges  across  other  loops,  are  best  detached  by  pull- 
ing them  apart  with  pledgets  of  wet  gauze,  a  light  being  held  at  the  same  time 
on  their  other  side.  In  this  way,  as  the  adhesions  are  pulled  apart  a  little 
at  a  time,  it  is  possible  to  cut  between  the  loops  without  injuring  the  coats 
of  the  bowel  or  of  the  blood-vessels.  This  method  of  inspecting  adhesions 
so  as  to  differentiate  between  them  and  the  viscera,  and  at  the  same  tim&  dis- 
cover the  presence  of  blood-vessels,  I  have  called  diaphanoscopy,  in 
order  to  emphasize  it  as  a  practical  procedure.  It  is  well  not  to  refine  too 
much  in  dividing  all  the  adhesions  between  areas  of  the  bowel  which  are  natu- 
rally separated  by  only  a  few  centimetres. 

The  worst  cases  of  adhesions  are  those  on  the  pelvic  floor.  The  treatment 
of  these  requires  abundant  room  and  light,  and  can  only  be  accomplished  after 
displacing  the  other  bowels.  After  isolating  the  affected  loops  of  bowel  in  the 
manner  just  described,  it  is  best,  if  circumstances  will  permit,  to  elevate  the 
pelvis,  and  then,  while  making  a  little  gentle  traction  upon  the  bowel,  to  snip 
the  adhesions  very  slowly  and  deliberately  with  scissors.  If  the  coats  of  the 
bowels  are  injured,  one  or  two  fine  mattress  sutures  must  be  put  in  at  once. 
In  a  case  where  the  general  adhesions  are  badly  matted,  it  is  best  to  be  satisfied 
with  bringing  out  a  distended  loop  of  the  intestine  to  be  incised  soon  after  the 
operation;  a  few  weeks  later  the  fistula  may  be  closed. 

When  the  adhesions  are  too  extensive  to  be  dealt  with,  or  when  there  is 
imminent  risk  of  rupturing  the  intestines  in  separating  them,  a  lateral  anasto- 
mosis of  the  distended  ileum  into  the  cecum  may  be  made,  as  in  the  following 
case  treated  by  J.  M.  T.  Finney: 

In  1896  the  patient,  then  a  boy  of  fourteen,  developed  an  appendicitis  for  which 
W.  S.  Halsted  operated,  removing  a  gangrenous  appendix  9  inches  long.  There  was 
a  large  abscess  with  a  proteus  infection  in  Douglas'  cid-dc-sac,  and  a  general  plastic 
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peritonitis  had  spread  over  the  bowels.  An  area  of  gangrene  in  the  cecum  about  3 
cm.  in  diameter  was  packed  and  left;  following  this  treatment  he  had  a  fecal  fistula 
lasting  six  months,  which  finally  closed  spontaneously.  He  made  a  good  recover}-, 
and  in  a  few  years  he  developed  from  a  small  boy  to  a  large  man  over  six  feet  tall 
and  weighing  175  pounds.  Six  years  after  the  operation  he  had  a  sudden  acute 
attack  of  intestinal  pain  with  immediate  fecal  vomiting.  In  forty-eight  hours  there 
was  a  complete  obstruction,  no  more  feces  nor  gas  being  passed;  there  was,  however, 
very  little  distention.  He  seemed  utterly  collapsed,  with  a  pulse  of  160  and  a  tem- 
perature of  101°  F.  Operation  was  perfonned  forty-eight  hours  after  the  onset  of  the 
attack,  and  adhesions  were  then  found  so  extensive  that  two  and  a  half  hours  were 
spent  in  freeing  them,  during  which  the  bowel  was  torn  and  sutured  in  four  places. 
As  he  seemed  to  be  in  collapse,  a  loop  of  intestine  near  the  cecum  was  brought  out  of 
the  wound  and  the  operation  concluded.  On  opening  this  loop  it  proved  to  be  distal 
to  the  obstruction,  and  no  relief  was  obtained.  Twenty-four  hours  later  the  ab- 
domen was  reopened,  and  on  incising  an  enormously  distended,  black  loop  of  bowel 
a  large  amount  of  gas  and  fecal  accumulations  were  evacuated.  The  patient  was 
much  shocked,  but  a  rapid  improvement  followed;  six  weeks  later  the  abdomen  was 
again  opened  and  the  fistula  thus  formed  closed,  but  it  proved  utterly  impossible 
to  reach  the  obstruction,  which  lay  like  a  large  mass  in  the  pelvis.  A  lateral  anas- 
tomosis of  the  ileum  into  the  cecum  was  then  made,  which  was  followed  by  an  im- 
mediate improvement  and  an  undisturbed  convalescence.  The  patient  is  now  able 
to  go  about  without  pain,  vomiting,  or  fever,  and  his  evacuations  take  place  normally. 

CoLEY  reports  a  case  {Ajin.  Surg.,  1900,  vol.  22,  p.  451)  of  a  boy  operated 
upon  in  April,  1896,  for  an  acute  appendicitis  from  Avhich  he  made  an  uneventful 
recovery.  In  August  of  the  same  year  he  developed  symptoms  of  acute  intes- 
tinal obstruction,  and  on  opening  the  abdomen  three  and  a  half  feet  of  intestine 
were  found  strangulated,  which  it  Avas  necessary  to  resect.  The  procedure 
was  followed  by  a  fistula,  the  boy's  general  health  failed,  and  he  became  greatly 
emaciated.  At  a  second  operation,  in  November,  1899,  an  incision  2  inches  long 
was  made  to  the  left  of  the  sinus,  the  adhesions  were  separated,  and  the  ends  of 
the  gut  resected,  after  which  they  were  approximated  with  a  Murph}-  button. 
The  wound  was  drained  for  a  week.  The  boy's  health  improved  rapidly  and 
he  gained  23  pounds  in  six  weeks. 

Hernia. — Hernia  following  an  operation  for  appendicitis  is  due  to  a  separa- 
tion of  the  firm  aponeurotic  and  muscular  structures  which  constitute  the 
natural  support  of  the  abdominal  viscera.  Such  a  diastasis  is  followed  by  an 
eversion  of  the  thinned  out  cicatricial  tissue  so  as  to  form  an  extra-peritoneal 
diverticulum  or  pouch  which  is  occupied  hy  the  omentum  or  the  intestines.  A 
hernia  of  this  kind  may  occur  at  one  or  several  places  in  the  tract  of  the 
wound,  and  generally  makes  its  appearance  after  an  interval  of  a  few  months 
to  one  or  two  years  after  the  operation. 

E  t  i  o  1  0  g  y. — As  regards  the  frequency  of  hernia  following  operations  upon 
the  appendix :  Homer  Gage  found  19  hernias  in  228  cases  operated  upon  for 
appendicitis,  the  subsequent  history  of  which  he  investigated.    This  is  less  than 
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19  per  cent.,  and  all  made  their  appearance  in  cases  which  had  been  drained; 
17  appeared  in  the  first;  and  2  in  the  second  year  after  operation.  The  greater 
number  occm'red  during  the  first  six  months. 

Post-operative  hernias  are  more  apt  to  occur  where  the  tissues  have  lost 
their  tone,  or  in  flabby  neurasthenic  patients.  There  is,  of  course,  a  greater 
liability  to  hernia  when  a  long  abdominal  incision  has  been  made,  but  the  pre- 
vailing impression  that  a  tiny  incision,  from  an  inch  and  a  half  to  two  inches  in 
length,  is  a  guarantee  against  the  occurrence  of  hernia  is  not  borne  out  by  the 
facts.  I  have  myself  seen  a  case  in  which  a  minute  incision  about  5  cm.  long  at 
the  outer  border  of  the  rectus  muscle  suppurated,  and  a  year  later,  when  I  ope- 
rated upon  the  patient,  a  well-built  muscular  young  man,  there  was  an  omental 
hernia  at  this  point.  One  of  the  most  serious  objections  to  long  incisions, 
especially  when  made  parallel  to  the  border  of  the  rectus  muscle,  is  the  fact  that 
it  is  still  the  common  practice  to  divide  the  tissues  without  any  effort  to  save  the 
nerve  trunks  which  supply  the  rectus.  AVhen  these  nerves  are  thus  ruthlessly 
cut,  an  atroph}'  of  the  muscle  follows,  and  even  if  a  hernia  does  not  take  place,  there 
may  be  a  distinct  weakness  and  bulging  of  the  abdominal  wall  over  the  atrophied 
area.  A  careless  closure  of  the  abdominal  wall,  associated  with  neglect  in  bring- 
ing the  layers  together  in  their  proper  order,  or  carelessness  in  placing  the  sutures 
at  too  great  intervals,  also  predisposes  to  hernia,  which  is  more  apt  to  occur 
in  patients  who  are  slender  at  the  time  of  the  operation,  but  grow  stout  soon 
afterward  and  lead  a  life  of  active  exertion.  The  commonest  of  all  causes,  how- 
ever, is  the  necessit}''  for  leaving  the  wound  open  for  drainage  in  abscess  cases.  A 
wound  of  this  description  closes  slowly,  and  when  it  finally  does  so,  the  cicatrized 
margins  are  held  together  by  a  veil  of  scar  tissue  that  yields  readily  to  any  pres- 
sure from  within,  such  as  is  brought  to  bear  upon  it  whenever  the  abdominal 
walls  contract  upon  the  contained  viscera.  If  through  some  fault  in  technic,  or 
some  accidental  contamination,  a  healthy  wound  is  infected  after  closure, 
breaks  down,  and  finally  closes  only  after  suppuration,  the  final  result  is  the 
same  as  in  cases  which  have  been  drained,  and  a  hernia  is  likely  to  result. 

Prophylaxis,  which  is  the  best  safeguard  against  hernia,  lies  in  the  use  of  a 
small  incision  whenever  it  can  be  emplo3'ed  with  equal  safety,  and  in  the  separa- 
tion of  the  nmscular  layers  without  cutting  them  (McBurney,  see  Chap.  XXIII, 
p.  533).  I  cannot  too  earnestly  advise  against  the  unnecessary  division  of  the 
important  nerve  trunks,  the  analogues  of  the  intercostal  nerve  trunks  above, 
which  supply  the  abdominal  muscles.  It  is  one  of  the  chief  advantages  of 
interval  operations  that  it  is  never  necessary  to  use  drainage  after  them,  and 
that  the  diseased  appendix  can  be  removed  through  so  small  an  opening  that 
liability  to  the  formation  of  a  hernia  is  minimized.  In  drainage  cases  some- 
thing may  be  done  to  reduce  the  liability  to  hernia  by  establishing  such  free 
drainage  for  the  first  few  days  that  the  abscess  quickly  empties  itself  and  begins  to 
contract.  The  external  wound  may  then  be  rapidly  closed,  and  to  this  end 
provisional  interrupted  sutures  of  silver  wire  are  laid  during  the  operation  as 
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though  the  layers  of  wound  were  to  be  closed  entirely  and  at  once  ;  they  are  then 
drawn  aside  and  left  loose  until  the  drainage  is  almost  completed,  when  the  wound 
may  be  rapidly  closed  down  to  a  small  orifice  which  at  last  fills  in  with  a  plug  of 
cicatricial  tissue.  When  the  abscess  extends  down  into  the  pelvis,  drainage  by  the 
vagina  or  by  the  rectum  is  preferable,  both  on  account  of  its  greater  eflnciency 
in  a  dependent  position  and  the  fact  that  any  risk  of  hernia  is  obviated.  Drain- 
age cases  should  be  kept  in  bed  until  the  wound  is  firmty  closed ;  the  physician 
will  then  at  least  save  himself  the  blame  which  is  sure  to  be  laid  upon  him  if  he 
hurries  the  patient  out  of  bed,  and  a  hernia  subsequently  forms.  Whenever 
there  is  any  reason  to  fear  the  formation  of  a  hernia,  the  patient  should  wear  a 
snug-fitting  bandage. 

In  spite  of  the  utmost  precautions  a  certain  percentage  of  hernias  are  ine^  it- 
able  as  long  as  surgeons  are  forced  to  operate  in  the  suppurating  stages  of  appen- 
dicitis. It  must  be  remembered  that  in  all  such  cases  the  operation  is  essen- 
tially a  life-saving  operation  procedure,  and  the  risk  of  a  hernia  must  be  accepted 
as  a  trivial  consideration  in  comparison  with  the  danger  from  which  the  patient 
is  rescued.  It  is  best  to  forewarn  him  in  such  a  case,  either  just  before  or  soon 
after  the  operation,  and  advise  him  to  accept  cheerfully  an  inconvenience  which 
is  so  easily  remedied  by  subsequent  operation. 

Treatment . — ^The  proper  treatment  of  a  hernia  is  the  excision  of  the 
scar  together  with  the  hernial  sac,  followed  by  the  careful  approximation  of  sound 
tissues  in  their  natural  order  and  relations,  from  the  peritoneum  to  the  skin 
surface. 

It  is  important  to  remember  that  while  the  hernial  orifice  feels  like  a  sharply 
defined  ring  as  large  as  the  end  of  the  finger,  that  is  to  say,  an  inch  or  more  in 
diameter,  this  ring  is  surrounded  by  thinned  out  areas  of  scar  tissue,  which 
often  involve  the  entire  length  of  the  original  woimd,  and  are  sometimes  cribri- 
form. In  order  to  effect  a  radical  cure  of  the  rupture,  this  whole  area  must  be 
dissected  out.  A  ventral  hernia  can  never  be  cured  by  simply  exposing  and 
suturing  the  sharp  margins  of  the  neck  of  the  sac.  Let  me  reiterate  and  empha- 
size the  fact  that  the  operation  for  hernia  must  not  only  include  the  actual, 
manifest,  hernial  sac  with  its  orifice,  but  the  entire  weakened  area  in  which  the 
hernia  is  situated,  and  in  which  it  is  progressively  extending  its  boundaries  from 
month  to  month. 

The  operator  proceeds  by  excising  the  scar  and  baring  the  tendinous  mus- 
cular tissues,  which  are  healthy  and  well  vascularized;  the  various  anatomic 
structures  must  then  be  sought  out  and  recognized  individually,  after  which 
they  are  laid  bare  so  that  they  can  be  brought  broadly  together.  As  a  suture 
material  it  is  best  to  use  fine  silk  or  silver  wire,  at  intervals  of  from  2  to  2.5  cm., 
so  as  to  splint  the  tissues  together  in  their  proper  order ;  catgut  may  be  emploj^ed 
between  these  sutures  to  secure  accurate  approximation.  After  such  an  opera- 
tion the  patient  should  remain  in  bed  not  less  than  three  weeks,  and  go  about 
with  caution  for  many  weeks  longer. 
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When  the  hernia  is  at  the  border  of  the  right  rectus  muscle,  its  cure  is  more 
difficult,  as  the  lateral  oblique  muscles  must  be  united  to  the  vertical  rectus 
instead  of  being  approximated  to  homonymous  tissues,  as  in  hernias  situated 
more  laterally.    A.  B.  Johnson  gives  a  clear  description  of  the  procedure  to  be 


Fig.  351. — Showing  Large  Hi;rnia  Following  Incision  in  the  Skmilunar  L}\i:  for  Ari'ioMiirnLs ;  First 
Operation  Elsewhere,  Oi'eratio.n  for  Hernia  and  Floating  Kidney  in  Gynecological  Clinic. 
J.  H.  H.    J.  R.,  jet,  thirty.    January  24,  1903.  Recovery. 


pursued  for  hernia  in  the  semilunar  line  {Ann.  Surg.,  1899,  vol.  29,  p.  625). 
The  patient,  a  woman,  forty  years  of  age,  had  been  operated  upon  at  the  Roose- 
velt Hospital  for  an  appendicitis  with  abscess,  and  three  years  later  she  was 
re-admitted  with  a  hernial  protrusion  measuring  3  by  4  inches,  situated 
at  the  right  border  of  the  rectus  muscle.    After  excision  of  the  scar  and  of  the 
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peritoneal  sac,  the  outer  margin  of  the  hernial  ring,  consisting  of  the  apo- 
neurosis of  the  external  oblique  and  tendinous  portion  of  the  internal  oblique 
and  the  transversalis,  was  split;  the  external  oblique  was  then  dissected  away 
from  its  underlying  structures  for  a  distance  of  2  inches  over  a  vertical 


Fig.  352. — Showing  Operation  for  Hernia  Dovetailing  Rectus  between  the  Broad  Audominal  Muscles. 


area  4  inches  in  length.  Upon  the  inner  side  of  the  hernial  opening  the  sheath 
of  the  rectus  was  laid  open  for  a  distance  of  4^  inches.  The  internal  oblique 
and  the  transversalis  were  then  attached  to  the  posterior  layer  of  the  rectus 
sheath  by  catgut  sutures,  while  the  body  of  the  rectus  muscle  \A-as  dragged 
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from  its  sheath  and  attached  by  mattress  sutures  to  the  under  surface  of  the 
aponeurosis  of  the  external  obhque,  so  as  to  cover  completely  the  site  of  the 
hernial  protrusion.  The  free  margin  of  the  aponeurosis  of  the  external  oblique 
was  then  sutured  onto  the  anterior  surface  of  the  rectus  sheath,  and,  lastly, 
the  skin  wound  was  closed.  Five  months  later  there  was  no  evidence  of  weak- 
ness in  the  region  of  the  scar.  The  method  of  closure  was  not  unlike  that  used 
in  one  of  our  own  cases,  which  is  here  figured. 

Fig.  351  shows  the  characteristic  appearance  of  a  large  hernia  in  the  right 
semilunar  line;  the  drawing  represents  the  flaccid  scar  filled  in  with  thin  skin. 


Fig.  353. — Showing  in  Detail  Method  of  Drawing  Rectus  between  Muscles. 

The  larger  opening  in  the  diastasis  is  characteristically  in  the  lower  part  of  the 
wound.  The  incision,  which  had  been  made  in  another  clinic,  had  evidently  been 
closed  by  through-and-through  sutures  with  drainage  below.  The  method  of 
closure  is  shown  in  Figs.  352  and  353.  After  dissecting  out  the  scar  tissue, 
the  margin  of  the  rectus  muscle  is  exposed,  clean  and  clear,  throughout  the 
entire  length  of  the  wound.  The  lateral  muscles  are  likewise  laid  bare.  The 
next  step  is  to  split  the  lateral  muscles,  separating  the  external  oblique  with  its 
stronger  fascia  from  the  internal  oblique  and  the  transversalis  below.  The 
sutures  are  shown  in  full  view  in  Fig.  352,  while  Fig.  353  exhibits  the  method  of 
passing  a  single  suture  in  profile. 


CHAPTER  XXIX. 


RELATION  BETWEEN  APPENDICITIS  AND  GYNECOLOGICAL 

AFFECTIONS. 

GENERAL  CONSIDERATIONS. 

Pozzi,  in  1890,  and  also  Terillon,  in  1890,  emphasized  tlie  importance  of 
the  relationship  between  appendicitis  and  diseases  of  the  pelvic  organs  in  women, 
but  it  is  only  within  the  past  five  or  six  years  that  a  general  appreciation  of 
this  relationship  has  been  manifested.  Previous  to  this  time,  and  even  to  a 
great  extent  to-day,  the  relative  immunity  of  women  to  inflammation  of  the 
appendix  has  been  chiefly  dwelt  upon,  the  exemption  being  partly  attributed 
to  the  supposed  accessory  blood-supply  from  the  ovarian  vessels.  Some  writers, 
on  the  other  hand,  recognizing  the  coincident  infection  of  the  appendix  and 
pelvic  organs,  believe  that  the  infection  has  been  conveyed  from  the  one  to  the 
other  through  a  pre-existing  lymphatic  connection  between  the  appendix  and 
the  right  ovary.  It  is  now,  however,  generally  conceded  that  the  vascularization 
of  the  appendix  is  similar  in  the  two  sexes,  and  that  an  additional  blood-supply 
from  the  ovarian  or  spermatic  vessels,  while  occasionally  observed,  is  very  incon- 
stant. It  is  also  well  recognized  that  diseases  of  the  pelvic  organs  in  women  are 
often  the  chief  factor  in  exciting  an  appenclical  attack,  and,  what  is  of  still  greater 
significance,  that  appendicitis  is  often  the  direct  cause  of  tubal  and  ovarian 
disease,  the  secondary  infection  in  either  case  being  due  to  contiguity  and  not 
to  continuity  of  structure.  The  confusion  of  diagnosis  which  frequenth^  occurs 
between  the  two  is  of  great  importance,  for  patients  suffering  from  chronic  appen- 
dicitis are  sometimes  subjected  to  prolonged  treatment  for  supposed  pelvic 
disease,  while,  on  the  other  hand,  a  case  of  acute  salpingitis  may  be  operated 
on  for  appendicitis.  I  would  especially  emphasize  the  fact,  mentioned  else- 
where (see  Chap.  XVI),  that  dysmenorrhea  is  in  many  cases 
wholly  due  to  the  presence  of  a  chronically  inflamed 
appendix.  It  is  partly  due  to  mistaken  diagnoses  as  well  as  to  the  failure 
to  recognize  the  appendical  origin  of  some  cases  of  salpingo-ovaritis  that  appen- 
dicitis is  found  to  be  so  much  less  frequent  in  women  than  in  men.  In  Chap. 
XVI  it  is  noted  that  of  the  cases  of  uncomplicated  acute  appendicitis  admitted  to 
the  surgical  department  of  the  Johns  Hopkins  Hospital,  about  40  per  cent, 
were  women  and  60  per  cent,  men;  but  if  we  add  the  cases  admitted  to  the 
gynecological  clinic,  usually  with  a  diagnosis  of  pelvic  disease,  practically 
the  same  proportion  obtains  for  the  two  sexes;  while  the  cases  of  chronic 
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appendicitis  are  in  the  ratio  of  4  in  females  to  5  in  males.  I  have  not  in- 
cluded in  these  statistics  the  cases  of  acute  and  chronic  appendicitis  which 
were  associated  with  gynecological  affections,  but  if  these  cases  are  added, 
out  of  a  total  of  over  900  cases  of  appendical  disease  admitted  to  the  Hospital, 
the  number  occurring  in  women  is  slightly  greater  than  in  men.  It  would  appear, 
however,  that  the  most  severe  forms,  especially  cases  complicated  with  general 
peritonitis,  are  more  common  in  the  latter,  occurring  in  the  Johns  Hopkins  Hos- 
pital in  the  ratio  of  2  to  5. 

The  relationship  between  disease  of  the  vermiform  appendix  and  disease 
of  the  pelvic  organs  in  women  may  be  either  accidental  or  causal;  and  the 
most  obvious  classification  of  disease  of  the  appendix  from  this  point  of  view  is 
the  following: 

1.  Cases  in  which  the  disease  of  the  appendix  is  primary,  and  the 
pelvic  affection  is  secondary,  that  is  to  say,  consequent  on  the  lesion  of 
the  appendix. 

2.  Cases  in  which  the  gynecological  affection,  whether  it  is  tubal,  uterine, 
or  ovarian,  is  p  r  i  m  a  r  y ,  and  the  disease  of  the  appendix  is  secondary. 

3.  Cases  in  which  the  disease  of  the  pelvic  organs  and  the  disease  of  the  appen- 
dix are  independent  of  each  other. 

In  cases  falling  under  the  third  class,  namely,  those  in  which  disease  of  the 
appendix  and  disease  of  the  pelvic  organs  exist  independently,  and  their  asso- 
ciation is  purely  fortuitous,  the  affection  of  the  appendix  is,  as  a  rule,  an  old 
one.  The  appendix  will  be  found  attached  to  adjacent  structures,  or,  as  I  have 
often  seen  it,  in  the  course  of  gynecological  operations,  completely  atrophied 
and  even  reduced  to  a  fine  cord,  in  some  instances  no  more  than  a  filament. 
On  the  other  hand,  imsuspected  disease  of  the  uterus,  tubes,  or  ovaries,  asso- 
ciated with  the  remains  of  an  old  pelvic  peritonitis,  may  be  of  long  standing 
and  only  discovered  unexpectedly  during  the  course  of  an  operation  for  acute 
appendicitis.  It  is  not  always  an  easy  matter,  in  inflammatory  cases,  to  decide 
whether  disease  of  the  appendix  and  the  right  tube  and  ovary  are  independent 
or  associated,  for  extensive  inflammatory  affections  proceeding  from  the  vermi- 
form appendix  or  from  the  uterine  tulDe  may  spread  from  one  organ  to  the  other 
and  then  subside,  leaving  traces  behind  in  the  form  of  adhesions,  enveloping 
both  organs.  In  these  circumstances  reliance  must  be  placed  on  the  history  of 
the  case,  which  should  always  be  carefully  investigated. 

In  my  clinic  at  the  Johns  Hopkins  Hospital  I  have  had  occasion  to  remove 
the  appendix  in  240  cases,  in  the  majority  for  combined  gynecological  and  appen- 
dical disease.  Prior  to  1895,  appendical  adhesions  observed  during  the  course 
of  a  gynecological  operation  were  often  released  and  the  appendix  left  in  situ, 
but  it  is  now  my  invariable  custom  to  remove  the  appendix  in  these  cases,  unless 
the  condition  of  the  patient  absolutely  interdicts  the  slight  additional  strain. 
An  analysis  of  the  cases  in  which  the  appendix  was  removed  is  as  follows : 
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Acute  or  chronic  appendicitis  not  associated  with  gynecological 

affections   96  cases 

Appendicitis  associated  with  inflammation  of  the  pelvic  or- 
gans   64  " 

Appendicitis  associated  with  retroflexion  of  the  uterus  (some- 
times adherent)   11  " 

Appendicitis  complicating  ectopic  gestation   7  " 

Appendicitis  associated  with  tuberculosis  of  the  tubes  and 

with  secondary  tubercular  invasion  of  the  appendix   4  " 

Appendicitis  associated  with  tuberculosis  of  the  tubes,  with 

simple  adhesions  of  the  appendix    3  " 

Primary  tuberculosis  of  the  appendix   1  case 

Appendix  adherent  to  ovarian  cys-ts   19  cases 

Appendix  adherent  to  ovarian  myomata   15  " 

Appendix  adherent  to  malignant  ovarian  tumors,  with  secon- 
dary invasion  of  the  appendix   2  " 

Appendix  adherent  to  malignant  tumors,  with  simple  adhe- 
sions of  the  appendix   1  case 

Primary  malignant  disease  of  the  appendix    1  " 


In  the  remaining  16  cases  the  appendix  was  removed  either  as  a  prophylactic 
measure,  or  (in  three  instances)  on  account  of  obscui'e  pain  in  the  right  abdo- 
men, without  apparent  disease. 

Appendicitis  Associated  with  Secondary  Pelvic  Inflammatory  Diseases. — 
Pelvic  inflammation,  the  result  of  direct  propagation  from  a  right  iliac  abscess, 
is  a  common  event,  and  is  apparently  more  frequent  in  women  than  in  men, 
probably  owing  to  the  greater  number  of  cases  in  which  the  appendix  occupies 
the  pelvic  position  in  women.  As  I  have  previously  insisted,  however,  a 
pelvic  abscess  may  form  with  an  appendix  high  up  in  the  iliac  fossa.  The 
great  significance  of  this  accident  in  women  is  that  the  uterus  and  its  adnexa, 
particularly  on  the  right  side,  may  become  implicated  in  the  suppurative  process 
with  a  resulting  permanent  impairment  of  their  functions.  Pus  tubes  and 
ovarian  abscesses  are  not  infrequent  sequelte  of  suppurative  appendicitis,  and  in 
less  severe  cases  the  pelvic  organs  remain  bound  up  in  adhesions  which  are  a 
frequent  cause  of  persistent  pelvic  pain,  severe  dysmenorrhea,  and  sterility.  A 
good  example  of  the  late  effects  of  a  suppurative  peri-appendicitis  (Kruger, 
Zeit.  f.  Chir.,  1897,  Bd.  45)  was  the  case  of  a  woman,  thirty-two  years  old, 
who  was  admitted  with  a  pelvic  disease,  the  result  of  several  attacks  of  ap- 
pendicitis. The  appendix  was  removed  and  the  abscess  drained,  the  result 
being  that  the  patient  was  cured  of  the  appendical  trouble,  but  left  with  the 
uterus  fixed  in  retroposition,  while  the  tubes  and  ovaries,  especially  the  right 
one,  were  fixed  deep  in  the  pelvis. 

Barnsby  (TMse  de  Lyon,  1898)  relates  the  case  of  a  woman,  aged  twenty- 
five  years,  who  gave  no  history  of  previous  pelvic  trouble,  but  had  suffered  from 
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three  attacks  of  appendicitis,  the  second  and  third  terminating  in  the  discharge 
of  pus  per  rectum.  Operation  revealed  a  perforated  appendix  opening  into  an 
old  inflammatory  focus.  There  was  an  old  abscess  in  Douglas'  cul-de-sac,  com- 
municating with  the  rectum;  double  salpingitis,  most  pronounced  on  the  right 
side;  and  the  left  ovary  was  adherent  and  sclero-cystic.  The  appendix  and 
right  tube  were  removed  and  it  was  then  found  necessary  to  extirpate  the  uterus 
to  insure  drainage. 

One  of  my  cases  (Johns  Hopkins  Hospital;  Gyn.  No.  6502)  was  as  follows: 

The  patient,  who  had  had  five  normal  childbirths,  gave  no  history  of  pelvic 
disease.  While  in  perfect  health  she  was  suddenly  seized  with  severe  ab- 
dominal pain,  nausea  and  vomiting,  and  slight  fever.  The  next  day  a  lump 
appeared  in  the  right  side.  She  was  in  bed  one  month,  and  afterward  suffered  from 
pain  in  the  right  side  which  caused  her  to  limp.  Five  months  later  there  was  a 
sudden  exacerbation  of  the  pain,  attributed  by  the  patient  to  the  onset  of  the  men- 
strual period;  it  soon  subsided,  but  fearing  to  precipitate  another  attack,  she  re- 
mained in  bed  until  entering  the  hospital  five  weeks  later.  At  operation  the  pelvis 
was  found  entirely  walled  off  from  the  abdominal  cavity  and  there  was  evidence 
of  recent  peritonitis  involving  the  adjacent  intestinal  loops.  Neither  uterus  nor 
tubes  were  visible.  The  appendix  was  visible  only  at  its  base,  the  tip  extending 
into  the  plastic  lymph  walling  off  the  pelvis.  On  bimanual  examination  per  vaginam 
and  through  the  opened  abdominal  cavity  the  uterus  could  be  felt,  but  no  mass  sug- 
gesting the  condition  seen  above.  The  adherent  bowel  was  freed  and  the  general 
peritoneal  cavity  packed  off  with  gauze.  The  pelvic  adhesions  were  carefully  sepa- 
rated, the  uterus  being  first  freed.  When  the  appendix  was  freed,  pus  was  seen 
oozing  from  it.  It  was  brought  out  and  removed.  The  right  tube  and  ovary  were 
then  inspected;  the  latter  was  found  to  be  normal,  but  the  tube  was  swollen  and 
engorged  and  its  mesentery  much  thickened;  it  was,  therefore,  removed.  As  no 
streptococci  were  found  in  the  exudate,  the  cavity  was  thoroughly  cleansed  with 
salt  solution  and  the  abdomen  closed  without  drainage.  Convalescence  was  abso- 
lutely smooth.  Examination  before  discharge  showed  a  natural  abdomen;  there 
was  no  resistance  in  the  right  pelvis,  but  on  the  left  side  slight  bands  of  adhesions 
and  an  indefinite  sense  of  resistance.    I  would  now  drain  such  a  case. 

ZwEiFEL  especially  directs  attention  to  cases  of  appendicitis  with  a  purulent 
exudate,  which,  sinking  into  the  pelvis,  involves  the  tubes,  and  by  sealing  the 
abdominal  ostia  produces  sterility.  DijHRSSEN,  Shoemaker,  vShober,  and 
others  believe  that  the  perimetric  adhesions  due  to  appendicitis  are  a  frequent 
cause  of  uterine  displacements.  In  five  out  of  the  eleven  cases  in  which  I  found 
appendical  disease  associated  with  retroflexion,  the  uterus  was  bound  down  by 
light  adhesions  which  could  not  be  accounted  for  by  pelvic  infection,  and  the 
uterine  tubes  were  quite  healthy.  In  these  cases  it  was  probable  that  an  old 
appendicitis  had  been  the  cause  of  the  perimetritis. 

Unilateral  disease  of  the  adnexa  is  more  commonly  produced  by  appendic- 
itis than  bilateral  affections.    In  exceptional  instances,  where  a  long  appen- 
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clix  descends  into  and  across  the  pelvis,  the  left  tube  and  ovary  are  implicated. 
As  a  rule,  however,  the  right  adnexa  are  attacked,  the  left  remaining  perfectly 
healthy.  In  many  of  these  cases  the  appendical  origin  of  the  infection  is  clear, 
both  from  the  clinical  history  of  the  trouble  and  from  the  appearance  of  the 
organs  at  operation. 

T.  H.  Hawkins  (Med.  Rec,  May  6,  1899)  describes  two  cases,  observed  in 
young  girls,  in  which  there  was  no  history  of  pelvic  trouble,  and  which  presented 
a  typical  clinical  picture  of  acute  appendicitis;  operation  showed  the  inflamed 
appendix  caught  up  in  the  fimbriated  end  of  the  right  tube,  and  a  secondary 
acute  purulent  inflammation  of  the  tube. 

A  very  interesting  case  is  related  by  R.  Morison  (Lancet,  1901,  vol.  1,  p.  533). 

A  young  woman,  aged  twenty-seven  years,  was  admitted  to  the  Royal  Infirm- 
ary, Newcastle,  with  a  history  of  five  days'  illness,  beginning  with  sudden  pain  in 
the  epigastrium,  accompanied  by  vomiting.  Two  days  later  the  pain  settled  in 
the  right  iliac  region.  The  pain  and  vomiting  continued,  and  on  the  third  and  fourth 
days  there  was  dysuria.  On  admission,  the  patient  looked  flushed;  her  tempera- 
ture was  100.8°  F.;  her  pulse  120.  The  whole  abdomen  was  slightly  distended, 
tender,  and  rigid,  and  the  note  over  the  whole  lower  abdomen  was  dull.  Rectal 
examination  was  negative.  Ten  days  later  there  was  an  escape  of  fetid  pus  from 
the  cervix  uteri.  At  operation,  about  the  end  of  the  third  week  of  illness,  the  pouch 
of  Douglas  was  found  to  be  practically  converted  into  a  large  abscess  which  extended 
upward  into  the  left  iliac  fossa.  A  fecal  concretion  was  found  in  the  abscess,  and 
on  drawing  the  cecum  forward  the  whole  appendix  was  seen  to  have  sloughed  off, 
leaving  an  opening  into  the  cecum  the  size  of  a  sixpenny  piece.  The  right  side 
of  the  abscess  had  been  drained  by  the  Fallopian  tube,  which  was  thickened,  but 
pervious,  and  contained  fetid  pus  in  the  lumen.  The  opening  into  the  cecum  was 
sutured,  the  right  tube  removed,  and  a  large  drain  inserted.  Recovery  was  com- 
plicated by  the  development  of  a  vaginal  fecal  fistula,  but  the  patient  was  discharged 
well  at  the  end  of  six  weeks.  Examination  a  year  later  showed  no  adhesions  or  other 
abnormality  in  the  pelvis. 

The  importance  of  recognizing  the  presence  of  pelvic  complications  is  seen 
in  the  following  case.  The  patient,  an  unmarried  woman,  forty  years  old,  was 
admitted  with  acute  appendicitis.  At  operation  there  was  no  abscess  and  no 
pus  nor  fluid  in  the  general  cavity.  A  mass  felt  in  the  pelvis,  supposed  to  be 
an  enlarged  right  ovary,  was  not  disturbed.  There  was  slight  pain  and  disten- 
tion after  operation,  which  on  the  third  day  began  to  increase  somewhat,  and 
the  general  condition  was  rather  alarming;  face  flushed,  pulse  130,  temperature 
100°  F.,  respirations  difficult.  The  wound  was  reopened  and  a  large  pelvic  abscess 
was  opened  and  drained.  The  mass  which  was  felt  at  the  first  operation  was 
also  explored  and  found  to  be  a  tubo-ovarian  abscess.  Death  occurred  the  fol- 
lowing day. 

In  many  instances  it  is  difficult  to  determine  the  origin  of  the  infection. 
The  fact  that  the  pelvic  disease  is  limited  to  the  right  side  is  suggestive  confirma- 
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tory  evidence  of  the  appendical  origin,  but  the  chief  reliance  must  be  placed  on 
the  history  and  on  the  condition  found  at  operation. 

Appendicitis  Secondary  to  Pelvic  Inflammation. — In  the  majority  of 
instances  in  which  there  are  coexisting  affections  of  the  pelvic  organs  and  the 
appendix  the  primary  infection  is  in  the  pelvis.  As  a  rule,  the  appendix  is 
merely  adherent  by  its  distal  portion,  but  more  or  less  extensive  pathological 
changes  in  its  walls  are  frequently  found.  The  appendix  in  women,  as  we  have 
said,  frequently  occupies  the  pelvic  position  and  is  in  contact  with  the  upper 
portion  of  the  right  broad  ligament.  In  such  a  case  a  peri-salpingitis  readily 
involves  the  peritoneal  surface  of  the  appendix.  Moreover,  in  puerperal  infec- 
tion and  in  gonorrheal  salpingitis,  when  the  large  tube  is  higher  than  usual, 
the  appendix  may  be  in- 
volved even  when  situated  ^^^T  , 


appendix   itself  showing 

practically  no  gross  changes.  But  careful  examination  of  such  appendices  shows 
that  comparatively  few  are  perfectly  healthy,  a  mild  catarrhal  inflammation 
being  most  often  met  with.  More  severe  lesions,  however,  are  not  unusual, 
an  unsuspected  acute  diffuse  inflammation  being  found  in  some  instances  at 
operation;  but  more  often  a  chronic  inflammation  or  various  residual  conditions, 
viz.,  strictures,  obliteration,  or  cystic  distention,  are  present. 

In  the  case  represented  in  Fig.  354  the  patient  had  had  the  left  OA-ary  removed 
two  years  before  for  inflammation,  dating  from  her  second  confinement  nine 
years  previously.  The  pain,  however,  continued  in  both  sides  of  the  abdomen, 
but  was  more  intense  in  the  right  side.  Operation  revealed  a  large  inflammatory 
tubo-ovarian  mass  in  the  right  side,  with  the  thickened,  chronically  inflamed 
appendix  densely  adherent  over  its  surface.    In  another  case  (Gyn.  No.  9560) 


above  the  pelvis.  In  a  case 
described  by  Barnsby  (loc. 
cit.)  the  large,  firm,  turgid 
appendix  was  densely  ad- 
herent to  the  posterior  sur- 
face of  an  enormous  tubo- 
ovarian  abscess  which  ex- 
tended almost  to  the  um- 
bilicus. Usually,  as  I 
have  said,  the  appendix  is 
attached  to  the  tubo-ova- 
rian mass  merely  by  more 
or  less  firm  adhesions; 
sometimes  by  a  delicate 
strand  of  tissue  extending 
from  the  tip  of  the  appen- 
dix to  the  pelvic  mass,  the 


r 


Fig.  354. — H.  A.  Kelly.    Inflamed  Appendix  Adherent  to  a  TnBO- 
OVARIAN  Abscess.    (Gyn.  Path.  No.  5622.) 
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the  patient  had  suffered  for  fifteen  years  (since  her  last  pregnancy)  from  leucor- 
rhea  and  neuralgic  pains  in  her  thighs  and  legs,  and  from  constipation.  There 
was  no  history  of  appendicitis.  At  operation  an  old  inflammatory  condition 
of  the  pelvic  organs  was  found.  The  right  tube  was  irregularly  distended  with 
clear  fluid,  its  surface  was  covered  with  dense  adhesions,  and  showed  manj^ 
sub-peritoneal  cysts.  The  appendix  was  densely  adherent  to  the  uterine  tube 
by  its  mesentery,  which  also  contained  a  small  peritoneal  cyst  (see  Fig.  355). 
In  one  of  my  cases  (Gyn.  No.  3650)  a  left  pyosalpinx  was  removed,  but  as 


i 


Fig.  355. — H.  A.  Kelly.    Obliterated  Appendix  Adherent  to  a  Chronic  Tubo-ovarian  Inflammatory 

Mass.    (Gyn.  Path.  No.  5742.) 


the  right  tube  was  free  and  only  slightly  reddened,  it  was  left  i7i  situ.  The 
patient  was  discharged  apparently  well.  A  few  days  later,  however,  she  returned 
with  a  mass  on  the  right  side.  Operation  showed  the  tube  distended  with  pus, 
and  the  reddened,  fluctuant  appendix  adherent  to  it.  Removal  of  the  tube 
and  appendix  resulted  in  complete  cure. 

The  causal  relation  of  the  pelvic  disease  to  the  appendical  inflammation  may 
be  direct  or  indirect.  In  the  first,  the  appendix  in  the  beginning  becomes  in- 
volved in  the  pelvic  exudate,  the  adhesions  thus  formed  become  organized,  and 
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then,  lymph  and  blood-vascular  connections  bemg  established  between  the 
appendix  and  the  tube,  the  infection  is  easily  transmitted.  It  seems  probable, 
however,  that  usually  the  pelvic  disease,  by  fixmg  the  appendix  in  adhesions, 
limits  its  movements,  and  by  inducing  stasis,  acts  as  a  predisposing  factor  in  the 
development  of  the  appendicitis.  The  bacteriologic  proof  of  the  mode  of  infec- 
tion is  generally  unsatisfactory,  as  an  old  pelvic  inflammatory  focus  is  often 
secondarily  invaded  by  the  bacillus  coli,  and  streptococci  are 
present  in  most  acute  appendicitides.  In  a  case  in  my  clinic  reported  by  H. 
RoBB  {Johns  Hopkins  Hospital  Bull.,  1892),  in  which  there  was  a  history  of 
pelvic  disease,  and  at  operation  double  pus  tubes  were  found  with  the  inflamed 
appendix  adherent  to  the  one  on  the  right  side,  the  fact  that  a  pure  culture  of 
streptococcus  was  obtained  from  both  the  tube  and  the  appendix  sug- 
gests the  direct  infection  of  the  appendix  from  the  tube. 

The  history  of  the  onset  and  course  of  the  disease  is  the  most  important 
point  in  determining  its  o  iginal  focus.  It  is  frequently  possible  to  obtain  a 
clear  history  of  puerperal  or  gonorrheal  infection  accounting  for  the  pelvic  dis- 
ease, and  in  these  cases,  as  a  rule,  clinical  evidence  of  the  appendical  complica- 
tion is  conspicuously  absent. 

Tuberculosis  of  the  pelvic  organs  not  infrequently  involves 
the  appendix  in  the  peritoneal  adhesions  which  usually  accompany  this  condi- 
tion, and  in  a  number  of  these  cases  the  appendical  walls  are  invaded  by  the 
tubercular  process,  even  where  there  is  no  evidence  of  other  extension  of  the  dis- 
ease. Out  of  7  cases,  examined  by  myself,  in  which  the  appendix  was  adhe- 
rent to  the  tubercular  tube,  in  4  the  appendix  was  slightly  infiltrated  with  tuber- 
cles. A  circumscribed  tubercular  peritonitis  was  present  in  only  one  of  these 
instances.    These  cases  are  more  fully  considered  in  Chap.  XXXII. 

Tumors  of  the  uterus  and  ovaries,  complicated  by 
disease  of  the  appendix.  Cases  in  which  the  appendix  is  adherent 
to  cysts  of  the  right  ovary  are  frequently  observed,  and  occasionally  it  is  found 
attached  to  a  left  ovarian  cyst  (see  Fig.  356).  Out  of  about  300  operations  for 
cystoma  in  the  Johns  Hopkins  Hospital,  the  appendix  was  found  adherent  to 
tumors  of  the  right  side  in  16  cases,  and  to  those  of  the  left  side  in  3.  In  some 
instances  the  appendix  is  merely  secondarily  involved  in  the  general  adhesions 
which  so  frequently  surround  pelvic  tumors  and  are  the  residue  of  an  old  wide- 
spread peritoneal  reaction.  Dermoids,  and  cysts  with  torsion 
of  the  pedicle  are  particularly  liable  to  give  rise  to  general  adhesions, 
and  it  is  in  such  cases  that  the  appendix  is  most  often  involved.  In  our  series 
the  cyst  had  become  twisted  on  its  axis  in  one-fourth  of  the  cases,  and  in  these 
the  appendical  adhesions  were  unusually  dense  and  extensive.  In  other  instances 
the  appendix  is  adherent  to  the  otherwise  smooth  surface  of  the  C3'st,  or  to  the 
broad  ligament.  The  cause  of  the  formation  of  such  adhesions  is  not  always 
clear.  It  is  probable,  however,  that  the  direct  mechanical  influence  of  the 
tumor,  by  disturbing  the  relations  of  the  appendix,  by  interfering  with  its  circu- 
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lation,  or  by  direct  pressure,  has  indirectly  excited  a  mild  diffuse  inflammation 
of  the  appendix  with  extension  to  the  peritoneum.  It  is  readily  seen  how  such 
an  effect  would  be  produced  when  the  appendix  occupies  the  pelvic  position 
and  is  subject  to  direct  pressure  of  the  tumor.  In  some  cases  the  tip  only  is 
adherent;  in  others  the  entire  appendix,  including  its  mesentery,  is  plastered  to 
the  surface  of  the  tumor.  The  organ  itself  may  be  practically  normal,  but, 
as  a  rule,  its  walls  are  thickened  and  rigid,  while  kinks,  twists,  strictures,  and 
other  results  of  an  inflammatory  process  are  commonly  found.    In  two  instances 


Fig.  356. — H.  A.  Kelly.    Tip  of  the  Appendix  Adherent  to  Small  Dermoid  Cyst  of  Left  Side. 
Note  also  omental  adhesions  above.    Appendicitis,  cholecystitis.    S.,  age  fifty-four,  Feb.  6,  1899.  Recovery. 

of  ovarian  cysts  I  found  the  appendix  stenosed  near  its  base,  and  the  remainder 
converted  into  a  large  transparent  cyst.  Acute  appendicitis  may  develop 
and  cause  secondary  infection  of  the  cyst  wall.  In  3  cases  described  by 
X.  0.  Werder  {Jour.  Amer.  Med.  Assoc.,  Jan.  1,  1898)  acute  appendicitis 
complicating  ovarian  cysts  gave  rise  to  symptoms  simulating  torsion  of  the 
pedicle.  In  all  the  C3^st  wall  was  congested  and  apparentl}^  involved  in  a 
secondary  infection  from  the  appendix;  in  one,  the  sac  was  dark  and  exceedingly 
friable.  Wikershauser  (cited  by  Pollak,  Centrbl.  /.  d.  Grenzb.  d.  Med.  u.  Chir., 
Bd.  7,  p.  161)  reports  a  case  of  large  suppurating  ovarian  cj'st  with  firmly 
adherent  appendix,  and  was  of  opinion  that  the  infection  had  extended  from 
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the  appendix  to  the  tumor.  In  one  of  the  Johns  Hopkins  Hospital  cases  the 
appendix,  together  with  the  cecum,  was  attached  by  its  entire  length  to  a  sup- 
purating cyst  of  the  left  ovary. 

Parovarian  cysts  are  equally  disposed  to  be  complicated  by  appen- 
dical  adhesions,  or  by  acute  or  chronic  appendicitis.  In  a  case  described  by 
Kruger  (Ioc.  cit.,  Case  12)  the  patient,  a  girl  nineteen  years  old,  gave  a  history 
of  recurrent  attacks  of  appendicitis  extending  over  a  period  of  two  years.  When 
admitted,  during  the  third  severe  attack,  there  was  tenderness  in  both  hypo- 
gastric regions,  with  dulness  and  marked  resistance.  In  the  left  side  fluctuation 
was  detected.  At  operation  a  right  parovarian  cyst,  with  its  pedicle  twisted  two 
and  a  half  times,  was  found  l}'ing  in  the  left  abdomen.  The  appendix,  which  was 
12  to  13  cm.  long,  deep  red,  and  injected,  descended  into  the  pelvis,  where  it  was 
adherent  by  its  tip.  In  the  case  of  malignant  ovarian  tumors  the 
appendix  may  become  adherent  and  be  secondarily  invaded  by  the  new-growth. 
These  cases,  as  well  as  the  occurrence  of  metastatic  growths  in  the  appendix 
secondary  to  ovarian  tumors,  will  be  considered  in  Chap.  XXXI. 

Uterine  myomata  are  less  frequently  complicated  by  disease  of 
the  appendix  than  ovarian  cysts.  In  some  500  myomectomies  the  appendix 
was  adherent  in  about  3  per  cent.  As  in  ovarian  tumors,  the  appendix 
usually  presents  evidence  of  chronic  inflammatory  changes.  In  one  case 
(Johns  Hopkins  Hospital,  Gyn.  No.  5302)  the  patient,  a  woman  forty-six  years 
old,  was  suddenly  seized  ten  days  before  admission,  while  enjoj^ing  good 
health,  with  pain  in  the  right  lower  abdomen,  associated  with  dysuria  and  consti- 
pation. At  operation  the  large  myomatous  uterus  was  found  densely  adherent 
to  the  pelvic  floor,  the  sigmoid  flexure,  the  rectum,  and  the  colon,  while  the 
appendix  was  entirely  embedded  in  a  tubo-ovarian  abscess  on  the  right  side.  In 
another  case  Doleris  (Pollak)  removed  a  suppurating  myoma  per  varjinam,  death 
occurring  a  week  later,  when  the  postmortem  showed  a  perforated  gangrenous 
appendix  lying  in  the  centre  of  an  abscess,  encapsulated  amidst  coils  of  intestine. 
Fig.  357  shows  the  appendix  adherent  to  a  large  uterine  myoma  which  exhibited 
sarcomatous  changes. 

Ectopic  gestation  is  complicated  with  appendicitis  in  a  consider- 
able number  of  cases.  Personally,  I  recall  seven  instances,  forming  about  10 
per  cent,  of  the  cases  of  extrauterine  pregnancy  observed  in  my  clinic,  in  which 
the  appendix  was  adherent  to  the  sac,  or  was  acutely  inflamed.  A  good  example 
of  the  simple  adhesion  of  the  appendix  to  a  tubal  pregnancy  is  shown  in  Fig. 
358.  In  this  case  the  patient  had  an  old,  inflammatory,  pelvic  disease  binding 
down  both  tubes  and  o^^aries,  and  grafted  on  this,  an  extrauterine  pregnancy, 
with  adhesions  as  shown.  A  very  difficult  enucleation  was  done  by  bisection  (see 
Fig.  359).  The  patient  died  shortly  afterward,  seemingly  of  collapse.  The  great 
danger  in  these  cases  lies  in  the  infection  of  the  products  of  conception  by  the 
appendicitis.  KRiioER  describes  the  case  of  a  woman,  aged  thirty,  with  a 
history  of  acute  appendicitis  beginning  four  weeks  previous  to  admission.  Men- 
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struation  was  regular;  her  temperature  was  99.1°  F. ;  her  pulse  120.  Incision 
in  the  right  flank  exposed  the  abdominal  cavity  filled  with  large  clots.  The 


Fig.  357. — H.  A.  Kelly.    Appendix  Densely  Adherent  to  Fibroid  Tumor,  Undergoing  Sarcomatods 

Degeneration. 

Note  the  displacement  of  the  ileum  and  the  adhesions  of  the  uterine  tube  and  ovary.  Appendix  13  cm. 
dong,  and  contained  many  small  concretions.  E.  M.,  age  fifty-six.  Death  without  operation.  Autopsy,  April 
24,  1898.    (Path.  No.  1085.)     (Natural  size.) 


thickened,  reddened  appendix  was  firmly  bound  to  the  gestation  sac,  and  it  was 
evident  that  infection  of  the  contents  of  the  hematocele  had  occurred.  Enucle- 
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ation  of  the  sac  and  the  appendix  was  followed  by  smooth  recovery.  A  very 
interesting  case  is  related  by  Summa  (St.  Louis  Conr.  of  Med.,  1900,  p.  434),  in 
which,  after  the  appendix  had  been  extirpated  at  an  operation  for  acute  perfora- 
tive appendicitis,  a  severe  hemorrhage 
suddenly  welled  up  from  the  depth  of 
the  pelvis.  Investigation  of  the  cause 
of  this  accident  revealed  a  fresh  rupture 
of  an  ectopic  pregnancy  on  the  left  side, 
a  one  month's  fetus  being  found. 

In  a  case  observed  in  the  Johns 
Hopkins  Hospital  (Gyn.  No.  4576)  the 
patient,  aged  thirty-eight  years,  entered 
with  a  history  of  having  fainted  one  week 
before,  while  hanging  up  clothes,  having 
since  had  continuous  hemorrhage.  As 
the  patient  was  subject  to  attacks  of 
syncope,  this  attack  did  not  alarm  her, 

and  was  ascribed  to  the  heat.  There  was  pain  about  the  umbilicus  and  in  the  in- 
guinal regions,  especially  the  right.    Temperature  100°  F. ;  pulse  100.  Operation 


Fig.  358. — Appendix  Adherent  to  Right  Broad 
Ligament  in  a  Kight  Extrautekine  Preg- 
nancy. (M.  A.  Runyon.  Orange,  N.  J., 
Feb.  14,  1903.) 


Fig.  359. — Detailed  Study  of  the  Preceding  Showing  the  Right  Half  of  the  Bisected  Uterus,  the 
Ampulla  of  the  Uterine  Tube  Distended  with  Clots,  and  the  Appendix  Adherent  in  the  Angle 
Between  the  Ampulla  and  the  Isthmus.     (Natural  size.) 


showed  a  recently  ruptured,  right  tubal  pregnancy,  and  an  acutely  inflamed 
appendix. 

Independent  Affections  of  the  Appendix  and  the  Pelvic  Organs. — The 
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possibility  of  the  coexistence  of  pelvic  and  appenclical  disease  should  alwaj's  be 
borne  in  mind,  especially  in  cases  which  are  being  treated  for  pelvic  disease. 
The  cure  of  the  pelvic  affection  in  such  instances  has  disappointing  results,  and 
the  patient  continues  to  suffer  from  much  of  the  discomfort  and  pain  for  which 
she  was  treated,  relief  being  finally  obtained  only  upon  removal  of  the  appendix. 
A  good  example  is  the  case  of  a  patient  who  came  under  my  care  suffering  from 
general  pelvic  discomfort  and  painful  menstruation.  I  made  a  median  incision 
and  found  the  uterus  retroflexed,  and  the  ovaries  adherent.  The  adhesions  were 
freed  and  the  uterus  suspended.  The  patient  was  little,  if  at  all,  improved  by 
my  treatment.  Some  months  later  she  was  operated  on  by  J.  B.  Deaver  of 
Philadelphia,  who  removed  the  chronically  inflamed  appendix,  with  the  com- 
plete relief  of  all  her  previous  symptoms.  Wiggin  (A"".  Y.  Med.  Jour.,  1894) 
operated  upon  a  woman  for  double  pj^osalpinx  and  general  pelvic  peritonitis 
resulting  from  puerperal  infection.  The  appendix  was  not  examined,  as  the 
intestinal  adhesions  were  light  and  easily  separated.  At  the  end  of  the  third 
day  after  operation,  the  patient  suddenly  presented  the  typical  sjTnptoms  of 
acute  appendicitis,  and  at  operation  the  following  day  a  large  quantity  of 
fetid  pus  was  evacuated  while  the  adherent,  perforated  appendix  was  removed. 
The  author  believed  that  the  appendix  was  diseased  at  the  time  of  the  pre- 
vious operation  and  that  the  trauma  during  the  operative  manipulations 
had  excited  the  acute  attack.  Delageniere  (Congres  de  chir.,  1897) 
relates  the  case  of  a  woman  who  had  had  the  right  ovary,  which  was  sclero- 
cystic,  removed,  and  the  uterus  suspended,  on  account  of  pain  in  the  abdo- 
men coincident  with  the  menstrual  periods  which  dated  from  a  childbirth 
five  years  before.  Six  weeks  later  she  was  attacked  with  sj'mptoms  of  appen- 
dictis,  and  shortly  afterward  had  a  second  attack.  Operation  revealed  an 
adherent  and  chronically  ulcerated  appendix,  associated  with  the  presence  of  con- 
cretions. In  a  case  at  the  Johns  Hopkins  Hospital  the  patient  gave  a  history  of 
severe  pain  in  the  abdomen  and  back,  beginning  shorth'  after  her  marriage,  two 
months  previously,  and  accompanied  by  leucorrhea  and  painful  menstruation. 
One  week  before  admission  she  began  to  suffer  from  cramp-like  pains  in  the 
abdomen  extending  down  the  thighs,  accompanied  with  painful  defecation  and 
dysuria.  At  operation,  double  pyosalpinx  was  found,  and  the  appendix,  which 
was  free  and  in  the  right  iliac  fossa,  was  acuteh^  inflamed,  hard  and  rigid. 
Quite  often,  after  the  removal  of  uterine  or  ovarian  tumors,  which  are  not 
complicated  by  adhesions,  investigation  of  the  cecal  region  will  reveal  the  pres- 
ence of  independent  appendical  disease.  Thus,  in  one  case  after  I•emo^■ing  a 
non-adherent  ovarian  cyst,  I  found  the  appendix  converted  into  a  translucent, 
cucumber-shaped  cyst.  In  a  case  of  myoma,  the  appendix  was  found  com- 
pletely filled  and  distended  by  two  large  concretions;  in  another  case  of 
myoma  the  appendix  was  obliterated  and  enveloped  in  adhesions.  In  cases 
of  ectopic  gestation  the  association  of  an  independent  appendicitis  has  been 
frequently  observed,  as  in  the  case  of  Summa,  mentioned  above. 
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DIAGNOSIS. 

The  greatest  interest  in  regard  to  the  relationship  existing  between  disease 
of  the  pelvic  organs  and  appendicitis  centres  in  the  diagnosis.  The  questions 
to  be  determined  are :  Is  the  case  one  of  pelvic  disease;  is  it  one 
of  appendicitis;  or  is  it  one  of  coincident  append  ical  and 
pelvic  disease?  In  many  instances  the  differential  diagnosis  is  of  interest 
chiefly  from  its  bearing  upon  the  technic  of  the  operation,  as  in  any  case  surgical 
intervention  is  imperative,  but  in  other  cases  it  is  of  the  utmost  importance 
that  a  correct  diagnosis  should  be  made ;  as,  for  example,  if  we  are  dealing  with  a 
case  of  early  acute  salpingitis,  palliative  treatment  ma)'  be  indicated ;  whereas, 
if  it  is  a  case  of  acute  appendicitis,  conservative  treatment  may  result  in  the 
death  of  the  patient. 

Inflammatory  diseases  of  the  right  uterine  a  d.n  e  x  a 
are  most  frequently  confounded  with  appendicitis.  With  an  accurate  history 
of  the  onset  of  the  malady  and  a  careful  phj'sical  examination,  mistakes  should 
seldom  occur,  since  both  diseases  present  such  characteristic  differences.  In 
the  history  of  the  development  of  acute  pelvic  infection  it  will  usually  be  found 
that  there  has  been  a  yellowish  vaginal  discharge,  often  associated  with  burning 
micturition,  for  a  longer  or  shorter  period  before  the  acute  symptoms  appeared ; 
whereas  in  appendicitis  a  history  of  previous  attacks  of  pain  in  the  right  side,  or 
of  digestive  disturbances  is  often  given.  Abdominal  pain  associated  with  nausea 
and  vomiting  may  appear  as  suddenly  in  disease  of  the  adnexa  as  in  appendicitis, 
and  there  may  be  local  pain  on  pressure  over  the  right  lower  abdomen;  but 
the  local  pain  and  tenderness  are  usually  situated  more  deeply  in  the  pelvis  and 
right  inguinal  regions,  the  most  intense  pain  being  elicited  on  deep  palpation  in 
the  region  of  Poupart's  ligament.  On  vaginal  examination  exquisite  tenderness 
is  felt  on  one  or  the  other  side  of  the  uterus.  If  the  tenderness  is  equal  on  both 
sides  or  if  it  is  most  marked  on  the  left  side,  perimetritis  is  suggested.  It  is, 
however,  in  just  those  cases  where  the  appendix  occupies  the  pelvic  position, 
even  extending  to  the  left  side,  and  in  which  the  pain  and  tenderness  are  referred 
to  a  point  deep  down  in  the  pelvis  or  inguinal  region,  that  confusion  is  apt  to  exist. 
One  of  the  most  characteristic  differences  in  the  early  stage  of  the  attack  is  found 
in  the  character  of  the  pain,  which  at  the  onset  of  appendicitis  is  usually  parox- 
ysmal, while  in  pelvic  inflammation  it  is  more  steady  and  less  intense.  Fever, 
accelerated  pulse,  and  leucocytosis  offer  no  points  of  differentiation.  Chills 
are  more  common  in  appendical  inflammation,  but  are  very  inconstant.  The 
relation  of  the  attack  to  the  menstrual  periods  is  often  the  cause  of  error,  which 
sometimes  leads  to  a  fatal  delay  in  surgical  intervention.  The  two  following 
cases  illustrate  this  point. 

C.  K.  Lemon.  {Personal  communication.)  The  patient  was  seized  with  an  acute 
attack  of  appendicitis  associated  with  suppression  of  the  menstrual  flow,  on  the 
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second  day  of  the  period.  The  presence  of  pain  m  the  lower  abdomen,  shght  fever, 
and  constipation  led  to  a  diagnosis  of  acute  congestion  of  the  uterus,  and  the  patient 
was  treated  with  laxatives  and  hot  applications.  Wlien  seen  by  a  consultant  on 
the  fourth  day,  there  was  great  distention,  high  temperature,  and  complete  obsti- 
pation, soon  followed  by  incessant  vomiting,  which  became  stercoraceous.  Death 
occurred  on  the  sixth  day.  An  important  clue  in  the  early  diagnosis  in  this  case 
was  the  history  of  several  previous  attacks  of  pain  in  the  lower  abdomen,  the  first 
of  which  antedated  the  beginning  of  the  catamenia. 

G.  I.  McKelway.  (Med.  and  Surg.  Rep.,  1892,  p.  603.)  A  young  unmarried 
woman  suffered  from  excruciating  pain  in  the  right  ovarian  region  at  every  men- 
strual period  and  constant  tenderness  on  pressure.  She  became  pale  and  weak 
and  was  unable  to  work.  A  vaginal  examination  showed  a  retroverted  uterus, 
bound  down  by  adhesions,  and  an  exceedingly  sensitive,  adherent  mass  the  size 
of  a  Avalnut,  to  the  right  of  the  uterus.  Abdominal  section  showed  an  adherent 
uterus,  a  normal  tube  and  ovary  on  the  left  side,  and  an  appendix  greatly  enlarged 
and  tense,  which  was  adherent  to  the  right  tube  and  ovary,  occasioning  the  sen- 
sitive mass  palpated  in  the  examination.  The  tube  and  ovarj^,  which  apart  from 
the  appendical  adhesions,  were  healthy,  were  freed  and  left  in  situ,  and  the  uterus 
was  freed.  The  appendix  was  removed  and  the  patient  made  a  perfect  recover}-, 
with  the  uterus  in  its  normal  position  and  no  lateral  mass. 

The  development  of  pelvic  inflammation  in  a  young  girl  or  an  unmarried 
woman  of  good  character  should  always  arouse  the  suspicion  of  primary  appen- 
dical disease,  even  when  the  bimanual  examination  shows  definite  disease  of 
the  adnexa  on  one  or  both  sides,  as  in  many  cases  it  will  be  found  that  the  tubo- 
ovarian  disease  is  due  to  a  secondarj^  infection  from  the  appendix. 

In  the  early  stage  of  either  affection  a  tumor  cannot  usualh'  be  detected; 
later,  a  more  or  less  well-defined  resistance  posterior  or  lateral  to  the  uterus 
may  signif}''  a  pelvic  inflammation  or  pelvic  appendicitis.  In  the  latter,  the 
resistance  is  usually  situated  higher,  extending  from  the  posterior  border  of  the 
right  broad  ligament  toward  the  iliac  fossa,  and  the  broad  ligament  itself  is  free. 
In  pelvic  disease  the  tumor  is  deep  in  the  pelvis,  and  it  is  often  possible  to  palpate 
the  thickened  uterine  end  of  the  tube  and  to  trace  it  out  to  the  mass.  An  inter- 
esting case  related  by  Barnsby  (loc.  cit.)  is  as  follows: 

An  unmarried  "woman,  twenty-five  years  old,  was  suddenly  seized,  when  in 
perfect  health,  with  severe  abdominal  pain,  vomiting,  constipation,  and  fever. 
The  abdomen  was  generally  sensitive,  but  especially  so  in  the  right  iliac  fossa, 
although  no  tumefaction  was  present.  On  the  sixth  day,  menstruation  appeared 
and  the  symptoms  subsided,  but  a  dull  pain  persisted  in  the  right  side,  and  on  this 
account  a  vaginal  examination  was  made  three  weeks  later.  Tlie  uteius  was  found 
fixed  and  painful,  the  lateral  fornices  being  indurated  and  filled  with  a  mass  of  exu- 
date. On  the  right  side  the  mass  seemed  glued  to  the  uterus.  The  iliac  fossa 
Avas  tender  but  free.  Following  the  examination  menstruation  reappeared.  The 
general  condition  of  the  patient  then  improved.  During  the  next  two  years  similar 
attacks  occurred,  and  at  the  end  of  that  time  she  entered  the  hospital.  On 
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bimanual  examination  a  large  mass  was  found,  situated  toward  the  lower  part  of  the 
crural  arch,  apparently  descending  from  the  iliac  fossa  to  the  right  cul-de-sac,  and 
seemingly  independent  of  the  uterus.  On  account  of  the  intact  hymen,  the  resem- 
blance of  the  anterior  attacks  to  appendicitis,  the  absence  of  connection  between 
the  mass  and  the  uterus,  and  the  normal  left  adnexa,  a  diagnosis  of  appendicitis 
was  made.  The  day  after  the  examination,  however,  an  acute  exacerbation  oc- 
curred, and  a  second  examination  showed  the  mass  adherent  to  the  uterus  and 
completely  filling  the  right  fornix.  The  diagnosis  was  then  changed  to  inflamma- 
tion of  the  right  adnexa.  Operation  revealed  a  voluminous  appendix,  with  thick- 
ened walls  which  contained  three  calculi.  It  was  adherent  by  its  tip  to  the  right 
side  of  the  uterus.    Removal  of  the  appendix  resulted  in  jjerfect  cure. 

In  other  cases  a  large  pyosalpinx  may  extend  up  into  the  iliac  fossa  and 
closely  simulate  an  appendical  abscess.  A  case  observed  at  the  Johns  Hopkins 
Hospital  in  which  the  clinical  history  and  physical  signs  were  very  confusing,  is 
the  following: 

J.  H.  H.,  Gyn.  No.  5750.  A  woman,  twenty-two  j^ears  old,  was  admitted  with 
a  history  of  pain  in  the  right  iliac  fossa,  beginning  immediately  after  a  normal 
delivery  six  weeks  before,  from  which  she  soon  recovered  and  was  able  to  attend 
to  her  usual  duties.  Three  weeks  later  she  was  suddenly  seized  with  severe  pain 
in  the  right  abdomen  and  at  the  same  time  a  swelling  was  discovered.  The  pain 
and  swelling  steadily  increased,  and  although  going  about,  the  patient  felt  ill  and 
weak.  On  admission,  the  right  leg  was  slightly  flexed  and  there  was  a  hard  tumor 
mass  in  the  right  iliac  fossa,  having  a  well-defined,  sharp  margin  toward  the  median 
line  of  the  abdomen  and  extending  down  to  the  upper  part  of  the  pelvis.  The 
temperature  was  100°  F. ;  the  pulse  100.  A  vaginal  puncture  was  first  attempted, 
but  the  mass  was  too  high  to  be  reached  easily.  An  incision  was  then  made  in 
the  right  linea  semilunaris  opening  over  the  mass,  which  was  found  to  consist  of 
several  small  pus  cavities  with  exceedingly  dense  walls,  which  appeared  to  contain 
the  right  tube  extending  up  from  the  cornu  of  the  uterus  toward  the  right  iliac  region 
and  the  umbilicus.  The  intestines  were  adherent  to  the  mass,  as  well  as  the  omen- 
tum on  the  inner  side.  The  right  ovary  and  the  left  appendages  were  free  and 
normal.    The  cavity  was  drained,  and  the  patient  made  an  uninterrupted  recovery. 

Acute  pelvic  inflammation  accompanied  with 
spreatling  or  generalized  peritonitis  in  the  absence  of  a  clear 
history,  cannot  usually  be  differentiated  from  appendicitis.  In  two  cases  ad- 
mitted to  the  Johns  Hopkins  Hospital  a  diagnosis  of  appendicitis  with  diffuse 
peritonitis  was  made,  but  at  operation  a  generalized  peritonitis  originating  from 
acute  gonorrheal  salpingitis  was  found. 

J.  H.  H.,  Surg.  No,  7760.  A  girl,  eighteen  years  old,  was  admitted  with  a  his- 
tory of  acute  abdominal  pain  beginning  suddenly  five  days  before,  and  accompanied 
with  nausea,  vomiting,  hiccough,  and  constipation.  The  pain  was  localized  from 
the  first  in  the  right  side.    On  admission  the  abdomen  was  not  distended;  there 
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was  no  tenderness  nor  muscle  spasm  on  the  left  side ;  on  the  right  there  was  marked 
tenderness,  most  pronounced  at  a  point  3  cm.  from  the  umbilicu.«,  on  the  Une  to 
the  right  anterior  superior  spine  of  the  ilium.  There  was  sHght  muscle  spasm  over 
this  area;  temperature  100°  F.;  pulse  100;  leucocytes  34,000.  Bimanual  exam- 
ination caused  pain  in  the  above  area,  and  there  was  no  induration  in  the  vag- 
inal vault.  The  hymen  was  absent,  and  there  was  a  history  of  vaginitis  for  six 
months.  Operation  revealed  a  general  fibrino-purulent  peritonitis  and  double 
gonorrheal  salpingitis.  The  tubes  were  removed  and  the  abdomen  closed  with 
a  small  drain.    Prompt  recovery  followed. 

J.  H.  H.,  Surg.  No.  7719.  A  single  woman,  aged  twenty-five  years,  admitted 
exposure  to  infection  for  five  years  and  during  the  past  year  had  suffered  from 
slight  ardor  urince.  She  entered  with  a  history  of  acute  abdominal  pain  for  three 
days,  most  intense  in  the  left  side  and  epigastrium.  The  pain  was  constant  but 
subject  to  acute  exacerbations.  The  bowels  were  constipated  and  micturition 
was  painful.  The  patient  looked  flushed,  the  tongue  was  coated,  and  the  abdomen 
somewhat  full  in  the  umbilical  region.  Tenderness  was  most  marked  in  the  left 
flank,  in  the  epigastric,  and  in  both  hypogastric  regions.  Vaginal  examination 
was  negative.  The  temperature  was  102°  F. ;  the  pulse  110;  the  leucocytes  19,000. 
Operation  showed  a  general  plastic  fibrinous  peritonitis,  the  appendix  being  in^-oh'ed 
to  the  same  extent  as  the  rest  of  the  bowel;  the  tubes  were  not  thickened,  but 
acutely  inflamed,  and  contained  pus.  The  gonococcus  was  obtained  from 
the  peritoneal  exudate  in  both  cases. 

In  both  of  these  cases,  notwithstanding  the  definite  history  of  venereal  expo- 
sure, the  prominence  of  the  abdominal  symptoms  and  the  absence  of  pelvic 
symptoms  occasioned  a  wrong  diagnosis. 

In  another  case  diffuse  peritonitis  resulting  from  a  ruptured  right  pyosal- 
pinx  was  mistaken  for  acute  appendicitis.  Siegel  (cited  by  Pollak)  found  a 
ruptured  ovarian  abscess  at  operation  upon  a  case  in  which  a  diagnosis  of  perfo- 
rative appendicitis  had  been  made.  Fenwick  {Lancet,  1897)  reports  a  case  of 
ruptured  pyosalpinx  mistaken  for  appendicitis.  A  pelvic  abscess  whether 
originating  from  the  generative  organs  or  from  the  appendix,  presents  no  distinc- 
tive features,  and  in  either  case  there  may  be  a  complete  absence  of  abdominal 
pain  and  tenderness.  The  history  of  preceding  vulvo-vaginitis  or  of  puerperal 
infection  on  the  one  hand,  or  of  attacks  of  right  iliac  pain  on  the  other,  are 
most  important  guides  to  a  diagnosis. 

A.  E.  Gallant  {Amer.  Med.,  1903,  No.  1,  836)  describes  two  very  interesting 
cases  in  children,  one  ten  years  old,  the  other  thirteen,  in  which  a  retroperitoneal 
appendical  abscess  burrowed  down  in  the  recto-vaginal  septum  and  formed  a 
bulging  tumor  at  the  outlet.  A  diagnosis  of  pelvic  disease  Avas  made  and  laparot- 
omj^  performed,  but  in  each  case  the  pelvic  organs  and  peritoneum  w^ere  abso- 
lutely, healthy.  MuNDE  {Med.  News,  1897,  p.  621)  describes  a  similar  case; 
a  well-defined  elastic  swelling  in  the  median  line  of  the  abdomen  was  taken  for 
an  ovarian  cyst.  A  median  incision  showed  the  uterus  and  appendages  normal 
and  the  swelling  retroperitoneal.    The  incision  was  closed  and  a  vaginal  examina- 
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tion,  neglected  before,  revealed  a  tense  protrusion  of  the  posterior  wall.  On 
opening  this,  a  large  quantity  of  fetid  pus  escaped,  and  a  probe  introduced  into 
the  abscess  cavity  passed  readily  up  to  the  crest  of  the  right  ilium. 

Confusion  in  the  diagnosis  between  appendicitis  and  ovarian  cyst,  with  torsion 
of  the  pedicle  is  very  common.  Niot  {These  de  Paris,  1901)  cites  11  instances 
of  dermoid  cysts  with  twisted  pedicle,  mistaken  for  appendicitis.  In  2  out  of 
5  cases  of  cyst  with  twisted  pedicle  observed  by  Fowler,  the  patient  was  sent 
into  the  hospital  with  a  diagnosis  of  appendicitis.  As  a  guide  to  the  differentia] 
diagnosis  a  previous  knowledge  of  the  existence  of  the  tumor  is  of  the  greatest 
importance.  It  happens,  however,  that  acute  torsion  is  most  common  in 
the  case  of  cysts  of  medium  size,  which  had  not  previously  produced  any 
visible  swelling,  the  subjective  symptoms  being  absent  or  else  very  slight. 
The  frequent  association  of  constipation  with  pelvic  tumors  leads  rather  in 
the  wrong  direction  in  considering  the  diagnosis.  The  sudden  onset  of  severe 
pain,  often  accompanied  with  nausea  and  vomiting,  may  closely  simulate 
acute  appendicitis.  The  chief  distinguishing  features  of  torsion  of  an  ovarian 
pedicle  are  the  character  of  the  pain,  which  is  more  continuous  and  diffuse, 
unlike  the  colicky  initial  pain  of  appendicitis,  with  its  later  localization  in 
the  right  iliac  fossa.  At  a  later  stage  when  peritonitis  supervenes,  the  sub- 
jective symptoms  are  very  similar.  Palpation  is  the  most  valuable  means  of 
differentiation.  It  is  sometimes  possible  at  the  very  outset  to  distinguish  the 
rounded,  well-defined,  elastic  ovarian  tumor,  while  in  appendicitis  a  mass  is 
rarely  observed  in  the  early  stages,  and,  if  it  is,  has  not  the  sharp  contour  of  the 
cyst.  Fluctuation  in  the  case  of  dermoids  and  some  multilocular  cysts  is  often 
indefinite,  and  never  to  be  depended  upon.  In  many  cases,  however,  the  dis- 
tention and  extreme  sensitiveness  of  the  abdomen  render  palpation  very  unsatis- 
factory, and  the  cyst  may  be  completely  masked  by  the  rigid  abdominal  walls. 
Percussion  may  then  be  serviceable  in  outlining  the  tumor.  As  the  early  acute 
reaction  subsides,  the  tumor  is  sometimes  readily  palpable ;  whereas  in  appen- 
dicitis, not  complicated  with  diffuse  peritonitis,  the  abdomen  becomes  natural- 
looking  and  soft,  with  the  exception  of  the  appendical  region.  In  either  case, 
however,  peritonitis  may  complicate  the  situation.  In  this  event  a  differential 
diagnosis  is  sometimes  impossible,  but,  in  general,  it  may  be  noted  that  the  peri- 
tonitis accompanying  ovarian  cyst  is  of  a  milder  type,  and  is  not  associated  with 
the  severe  constitutional  symptoms  of  peritonitis  originating  from  appendicitis. 
Moreover,  the  abdominal  tenderness  is  usually  less  pronounced.  Examination 
per  vaginam  and  per  rectum  will  sometimes  give  valuable  information  regarding 
the  malady,  and  it  ma}'  in  this  way  be  possible  not  only  to  outline  the  cyst,  but 
also  to  recognize  the  twisted  pedicle,  which  is  felt  extending  from  the  side  of 
the  uterus  up  to  the  abdominal  mass.  If  the  tumor  is  entirely  intra-abdominal, 
the  uterus  may  be  displaced  upward.  As  in  either  condition  operative  inter- 
ference is  imperative,  the  differential  diagnosis  is  not  of  great  importance  except 
as  a  guide  to  the  incision ;  and,  as  a  rule,  when  the  patient  is  anesthetized  the 
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tumor  is  easily  recognized  if  a  careful  bimanual  examination  is  made.  It  is 
advisable  in  making  the  rectal  examination  immediately  before  operation  to 
protect  the  hands  with  rubber  gloves. 

The  diagnosis  between  a  r  u  p  t  u  r  e  d  tubal  pregnancy  and  a  p  - 
p  e  n  d  i  c  i  t  i  s  is  seldom  difficult,  if  an  accurate  account  of  the  events  leading 
up  to  the  attack  can  be  obtained,  as  well  as  a  clear  description  of  its  onset. 
The  history  of  irregular  menstruation,  especially  the  statement  that  a  period 
has  been  delayed  for  a  week  or  more,  with  a  subsequent  slight,  irregular  flow, 
is  very  suggestive  of  tubal  pregnancy.  The  onset  of  the  attack  with  sudden 
agonizing  pain,  followed  almost  immediately  by  fainting  and  marked  pallor, 
is  pathognomonic.  Chills,  vomiting,  and  sudden  evacuation  of  the  bowels,  may 
occur  at  the  onset  of  ruptured  tubal  pregnancy  or  with  acute  perforative  appen- 
dicitis. Tenderness  and  muscle  spasm  on  palpation  over  the  right  iliac  region 
may  be  observed  in  a  right  tubal  pregnancy;  usuallj^,  however,  the  local  signs 
are  situated  deeper  in  the  pelvis.  On  bimanual  examination  the  enlarged  tube 
is  usually  easily  palpated.  Finally,  it  may  be  said  that  the  most  important 
point  in  arriving  at  a  correct  diagnosis  is  the  recognition  of  the  fact  that  confu- 
sion may  exist. 

Diagnosis  of  Coexisting  Affections. — An  important  question  to  be  deter- 
mined in  some  cases  in  which  the  presence  of  the  gynecological  affection  is  well 
recognized,  is  whether  there  is  a  complicating  appendicitis.  The  fact  that  the 
appendix  is  frequently  involved  in  pelvic  adhesions  is  now  too  well  known  to 
require  especial  emphasis,  and  at  the  present  time  it  is  improbable  that  such 
accidents  could  occur  as  were  reported  by  Tait  and  Wiggin,  in  which,  dui'ing 
the  course  of  an  operation  upon  the  pelvic  organs,  the  appendix,  which  was  in- 
volved in  the  universal  dense  adhesions,  was  severed  without  the  knowledge 
of  the  operator,  the  fact  being  only  discovered  on  the  postmortem  table.  It 
must  be  remembered,  however,'  that  independent  affections,  acute  or  chronic, 
may  coexist,  and  that  one  may  be  masked  by  the  predominant  symptoms  of 
the  other.  This  is  of  especial  importance  in  the  case  of  acute  appendicitis 
developing  during  the  course  of  an  acute  pelvic  inflammation.  The  greater 
severity  of  the  abdominal  and  general  constitutional  symptoms,  the  paroxysmal 
pain,  and  the  localization  at  or  near  McBurney's  point,  should  suggest  this 
complication.  In  doubtful  cases  an  exploratory  section  entails  less  risk  than 
delaying  the  operation  until  the  diagnosis  is  clear.  Moreover,  Avhen  pelvic  in- 
flammatory disease  is  attended  with  increasing  abdominal  pain,  tenderness, 
and  rigidity,  operative  interference  is  usualh^  indicated.  An  abdominal  section 
is  preferable  to  the  vaginal  route  in  all  cases  where  there  is  a  possibility  of  error. 
Acute  appendicitis  occurring  in  a  patient  who  is  known  to  be  the  subject  of  an 
ovarian  cyst  would  naturally  suggest  a  torsion  of  the  pedicle,  as  in  three  cases 
recorded  by  Werder  (loc.  ext.).  Fortunately  the  differential  diagnosis  in  such 
a  case  is  not  of  great  importance,  as  early  operation  is  indicated  in  either  case, 
and  the  condition  is  then  easily  recognized.    The  coexistence  of  appendicitis 
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and  extrauterine  pregnancy  is  usually  easily  recognized  if  a  careful  history  of 
the  case  is  obtained  and  a  thorough  abdominal  and  bimanual  examination 
made.  Both  affections  present  such  a  characteristic  clinical  history  that  even 
when  associated,  mistakes  should  not  often  occur.  The  greatest  danger  lies  in 
the  fact  that  when  an  acute  appendicitis  exists  at  the  same  time  as  an  unruptured 
tubal  pregnancy  which  has  not  given  rise  to  any  pronounced  symptoms,  the 
operator  may  not  be  aware  of  its  presence.  In  one  case  of  a  young  unmarried 
woman,  giving  a  definite  history  of  recurrent  appendicitis,  there  was  also  a 
history  of  irregular  menstrual  flow  for  about  three  weeks,  and  on  vaginal  ex- 
amination the  tube  seemed  to  be  thickened.  After  removing  the  chronically 
inflamed  appendix  I  also  removed  an  early,  unruptured,  tubal  pregnancy. 

TREATMENT. 

Examination  of  the  Appendix  whenever  the  Abdomen  is  Opened. — The 

frequency  with  which  disease  of  the  appendix  is  associated  with  disease  of  the 
pelvic  organs  affords  a  sufficient  reason  for  examination  of  the  appendix  when- 
ever the  abdomen  is  opened  for  any  reason  whatever.  I  have  elsewhere  empha- 
sized the  duty  incumbent  upon  every  surgeon  of  utilizing  the  opportunity 
afforded  by  abdominal  section  to  examine  the  appendix  whenever  it  can  be  done 
without  additional  risk.*  For  the  last  eight  years  I  have  made  it  my  invariable 
practice  not  only  to  examine  the  appendix,  but  to  note  its  condition  as  regards 
length,  soundness,  and  freedom  from  adhesions,  including  these  data  among 
others  which  the  anesthetizer  is  expected  to  fill  in  upon  a  printed  slip. 

Removal  of  the  Appendix  as  a  Prophylactic  Measure. — The  first  question 
which  arises  at  this  point  is  whether  the  normal  appendix  should  be  removed  as 
a  prophylactic  measure  whenever  the  opportunity  to  do  so  is  afforded  by  abdom- 
inal section.  During  the  time  this  book  has  been  in  preparation  I  have  dis- 
cussed the  question  with  various  friends,  and  I  find  that  the  greatest  diversity 
of  opinion  exists  among  them  in  regard  to  it,  some  of  them  urging  the  radical 
plan  of  removal  in  every  case,  and  others  condemning  such  a  practice  as  meddle- 
some and  unsurgical.  The  variance  of  opinion  among  men  of  equal  ability  and 
experience  was  indeed  so  striking  that  I  believed  it  would  be  both  of  use  and  of 
interest  to  investigate  and  make  known  the  views  of  a  number  of  professional 
men  upon  the  subject.  I  wrote,  therefore,  to  80  well-known  surgeons  in  different 
parts  of  the  United  States,  asking  for  their  opinions  and  requesting  permis- 
sion to  publish  them.  The  method  of  interrogation  which  I  used  was  to  send  each 
individual  a  return  postal  card  with  the  following  question :  When  the 
abdomen  is  opened  for  other  causes,  and  the  per- 
fectly normal  appendix  is  easily  accessible,  is  it 
your  rule   to   remove  it? 

*  "  The  exploration  of  the  abdomen  as  an  adjunct  to  every  cehotomy."  Med.  News,  Dec. 
16,  1899. 
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To  80  applications  I  received  74  replies,  which  have  been  published  else- 
where in  some  detail  {Jour.  Amer.  Med.  Assoc.,  Oct.  25,  1902).  It  is  evident  from 
them  that  no  uniformity  of  opinion  exists  among  medical  men  as  to  the  condi- 
tions under  which  the  appendix  should  or  should  not  be  removed.  One  sm-geon 
of  ability  and  experience,  for  instance,  replies:  "Yes,  always";  while  another, 
whose  opinion  is  no  less  entitled  to  consideration,  answers :  "  No,  it  is  unsui'gical.  " 
The  categorical  form  of  my  inquiry,  of  course,  made  it  impossible  for  surgeons 
to  qualify  their  answers,  as  some  of  them,  apparently,  wished  to  do.  In  classi- 
fying the  replies,  I  have  treated  answers  such  as  "Usually,  but  not  always," 
or  "If  the  patient's  condition  permits,"  as  unqualified,  since  I  asked  only  for 
the  rule,  not  the  exception ;  and  I  assume  in  my  question  that  no  serious  contra- 
indication is  present.  A  few  answers,  however,  were  received  which  could  not  be 
classified  unreservedly  as  either  affirmative  or  negative. 

Exclusive  of  these,  there  were  70  replies,  44  of  which  were  against  remov- 
ing the  normal  appendix,  and  26  in  favor  of  doing  so. 

Assuming  these  results  to  represent  a  general  consensus  of  opinion  throughout 
the  United  States,  they  show  a  decided  majority  (44  to  26)  against  the  removal 
of  the  normal  appendix,  simply  because  the  opportunity  to  do  so  is  present. 
My  own  opinion  coincides  entirely  with  this  view.  I  never  remove  the  appen- 
dix in  the  course  of  an  operation  for  other  causes,  when  it  proves  on  inspection 
to  be  entirely  normal;  and  my  reasons  for  this  position  are  as  follows: 

1.  The  removal  of  the  appendix  involves  a  slight  additional  risk,  owing  to 
the  fact  that  no  matter  how  good  the  patient's  condition  may  be  at  the  time  of 
the  removal  there  is  no  guarantee  that  it  will  remain  so  until  the  end  of  the 
operation;  and  should  a  condition  of  shock  ensue,  the  additional  five  minutes 
thus  consumed  will  lessen  the  patient's  chances  of  recovery. 

2.  We  are  not  as  yet  in  a  position  to  estimate  the  importance  of  removing 
the  normal  appendix  as  a  prophylactic  measure,  for  statistics  have  not  yet 
made  it  evident  what  is  the  exact  risk  of  an  attack  of  appendicitis  to  each  indi- 
vidual in  the  community. 

3.  The  fact  that  the  appendix  has  no  known  function  does  not  prove  that 
it  is  a  functionless  organ,  although  we  are  in  the  habit  of  calling  it  so;  and  it 
is  within  the  bounds  of  possibility  that  an  increase  in  our  knowledge  concerning 
it  may  in  the  future  demonstrate  some  reason  for  its  preservation.  It  is  only 
a  few  years  since  the  ovaries  were  considered  to  have  no  use  or  purpose  besides 
that  of  reproduction,  and  their  extirpation,  apart  from  interference  with  their 
primary  function,  was  a  matter  of  no  importance.  Now,  however,  when  their 
relation  to  the  process  of  internal  secretion  is  beginning  to  be  understood,  we 
find  ourselves  responsible  for  their  preservation  for  entirely  other  reasons. 

Removal  of  the  Adherent  Appendix . — I  availed  myself 
of  the  opportunity  afforded  by  the  above  inquiry  to  ascertain  also  the  opinion 
generally  held  as  to  the  advisabilitj^  of  removing  the  vermiform  appendix  when  it 
is  adherent,  or,  in  other  words,  when  it  deviates  in  the  slightest  degree  possible 
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from  normal.  I  appended  a  second  question  to  the  following  effect :  When 
the  appendix  is  even  slightly  adherent  to  neighbor- 
ing structures,  peritoneum,  ovarian,  or  fibroid  tu- 
mors, do  you  then  remove  it?  To  this  query  I  received  7  answers 
so  qualified  that  they  could  not  be  classified.  Out  of  the  remaining  67  answers, 
60  were  in  favor  of  removing  the  appendix  under  the  conditions  specified,  and 
7  were  against  it.  It  will  be  seen  that  the  majority  in  favor  of  removing  the 
appendix  under  the  conditions  is  very  large,  so  large  as  to  constitute  almost 
unanimity  of  opinion.  For  myself,  I  believe  it  to  be  an  excellent  general  rule  to 
remove  the  appendix  whenever  it  is  adherent  to  another  organ,  because  it  is 
prone  to  bleed,  and  if  returned  to  the  abdomen,  may  very  readily  contract  adhe- 
sions which  are  the  occasion  of  an  attack  of  appendicitis.  I  also  think  it  a 
good  special  rule  to  remove  any  appendix  which  hangs  free  from  the  end  of  the 
cecum,  as  well  as  one  which  is  long  enough  to  reach  the  field  of  an  adjacent 
operation,  because  such  appendices  are  specially  liable  to  become  adherent.  I  do 
not,  however,  remove  a  short  appendix,  nor  one  which  is  curled  up  on  either  side 
of  the  cecum,  and  I  would  carefully  avoid  pulling  out  an  appendix  which  lies  above 
the  horizontal  line  traversing  the  lower  end  of  the  cecum.  In  this  connection  I 
should  also  like  to  recall  and  to  endorse  the  opinion  of  R.  Abbe,  namely,  that 
the  perfectl)^  normal  appendix  never  contains  fecal  concretions,  therefore,  when- 
ever, an  apparently  healthy  appendix  is  felt  to  contain  these,  there  is  sufficient 
reason  for  its  removal. 

In  any  case  also  where  the  patient  specially  requests  that  the  appendix  be 
removed,  I  think  the  surgeon  should  comply.  The  risk  of  the  operation, 
properly  done,  is  extremely  small,  and  it  is  sometimes  a  great  relief  to  a 
patient's  mind  to  know  that  it  has  been  removed,  especially  if  there  have 
been  other  cases  of  appendicitis  among  his  family  and  friends. 

Removal  of  the  Appendix  when  Operations  are  Performed  in  its  Neigh- 
borhood that  might  give  rise  to  Post-operative  Adhesions. — In  the  case  of 
men  there  is  practically  no  risk  that  disease  will  arise  in  the  appendix  from 
altered  conditions  due  to  operations  in  its  immediate  neighborhood,  but  in 
women  there  is  a  possibility,  although  a  remote  one,  that  the  appendix  may  be- 
come adherent  to  the  fresh  scar  resulting  from  operations  on  the  uterus  or  the 
right  ovary.  In  my  Operative  Gynecology,  published  in  1895  (vol.  2,  p.  523), 
I  said:  "The  vermiform  appendix  may  become  involved  in  post-operative 
adhesions  attaching  it  to  the  pedicle  left  in  the  pelvis,  and  causing  severe  pain 
in  the  right  iliac  fossa,  with  attacks  simulating  appendicitis.  I  operated  on  a 
patient  of  this  kind,  whose  right  ovary  had  been  removed  three  years  before 
by  H.  Robb;  I  removed  an  inflamed  left  ovary  and  the  uterus  together  with 
the  appendix,  which  hung  over  into  the  pelvis  and  was  firmly  adherent  at  its 
end  to  the  pedicle  on  the  right  side.  "  Two  other  cases  of  this  kind  have  come 
to  my  own  personal  knowledge,  and  I  have  collected  six  more  reported  in  period- 
icals, or  sent  me  in  personal  communications.    I  cite  all  these  here  categorically, 
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in  order  to  emphasize  tlie  necessity  of  guarding  against  a  rare  but  possible 
contingency. 

1.  San.  No.  673,  Jan.  24,  1899.  Miss  P.,  twenty-five  years  old.  Both  ovaries 
had  been  removed  one  year  pre^'iously  on  account  of  painful  menstruation,  with- 
out relief.  On  opening  the  abdomen,  I  found  parts  of  both  ovaries  remaining,  and 
the  vermiform  appendix  was  adherent  to  the  remaining  tubal  and  ovarian  tissue  on 
the  right  side.    The  appendix  was  removed  as  well  as  the  diseased  tissues,  and  these 


Fig.  360. — Finney's  Case  of  Long  Appendix  Adherent  by  its  Tip  to  Sospensory  Ligament  Attaching 

Uterus  to  Anterior  Abdominal  Wall. 
Case  of  myomectomy  and  suspension  by  author;  subsequent  operation  by  Finney  for  the  appendical  complica- 
tion.   M.  O.  G.,  age  forty-two.    Jan.,  1902.  Recovery. 

measures  were  followed  by  a  good  recovery.  There  had  been  no  symptoms  of  appen- 
dicitis in  the  interval  between  the  two  operations. 

2.  J.  H.  H.,  Gyn.  No.  7566,  Feb.,  1900.  Miss  F.,  forty  years  old,  had  suffered 
from  pelvic  pain  and  irregular  menstruation  for  fourteen  years.  Ten  years  pre- 
viously a  conservative  operation  had  been  done  b}'  T.  A.  Emmet,  after  which  she 
was  somewhat  improved.  On  operation  I  found  the  uterus  in  retro-position,  ^^•ith 
a  pedunculate  myoma,  three  times  its  size,  attached  to  the  fundus.  The  suspen- 
sory ligament  from  the  former  operation  had  stretched  to  about  10  cm.  in  length, 
but  both  tubes  and  ovaries  were  free  from  disease.    The  appendix  was  free  and 
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normal,  and  measured  8  cm.  in  length.  The  myoma  was  excised  and  its  stump 
sutured  with  catgut.  Two  small  subperitoneal  myomata  were  also  excised,  and  the 
suspensory  ligament  was  shortened.  The  abdominal  wound  was  closed  in  the  usual 
manner  with  catgut.  Uninterrupted  recovery  followed.  In  January,  1902,  how- 
ever, the  patient  was  readmitted  to  the  hospital,  just  after  a  third  attack  of  appen- 
dicitis, the  first  of  which  occurred  in  Egypt  six  months  after  the  gynecological 
operation  described.  At  a  second  operation,  performed  by  J.  M.  T.  Finney,  the 
appendix  was  found  with  some  difficulty,  its  tip  being  firmly  adherent  to  the  scar 
in  the  body  of  the  uterus  (see  Fig.  360).  The  uterus  was  normal,  but  the  right  tube 
and  ovary  were  bound  down  by  adhesions.  The  appendix  was  removed,  and  the 
small  granular  spot  to  which  it  had  adhered,  touched  with  pure  carbolic  acid,  and 
turned  in  with  several  mattress  sutures.    An  uninterrupted  recovery  followed. 

3.  H.  McGuiRE  (Trans.  Med.  Soc.  Va.,  1895).  A  married  woman,  twenty- 
four  years  old,  had  had  her  uterine  tubes  and  ovaries,  which  were  extensively  dis- 
eased, removed  by  McGuire  two  years  before.  Eighteen  months  after  this  opera- 
tion the  patient  had  her  first  attack  of  appendicitis,  which  was  followed  by  several 
other  severe  attacks.  On  opening  the  abdomen,  the  appendix  was  found  attached 
to  the  stump  of  the  right  ovary,  sharply  bent  upon  itself,  and  flexed.  It  was 
easily  separated  and  brought  forward  for  inspection,  when  it  was  found  congested 
and  swollen.  After  removal,  it  proved  to  contain  several  hard  fecal  masses. 
The  patient  made  an  excellent  recovery. 

4.  Ibid.  A  married  woman,  forty-five  years  old,  had  had  both  ovaries  removed 
two  years  and  a  half  before.  Two  years  after  the  operation  she  had  her  first  attack 
of  appendicitis,  after  which  other  attacks  recurred  at  intervals  of  a  few  weeks,  increas- 
ing in  severity.  At  the  time  of  the  second  operation,  there  was  great  pain,  fever, 
and  swelling  of  the  whole  flank,  but  no  mass.  On  opening  the  abdomen  the  appen- 
dix was  found  greatly  elongated,  swollen,  and  congested;  it  was  firmly  adherent 
to  the  stump  of  the  right  ovary,  from  which  it  was  peeled  loose  with  some  difficulty 
and  removed.  The  mucous  membrane  showed  ulcerative  changes  and  there  was  a 
muco-purulent  secretion.  Recovery. 

5.  J.  Price,  1903.  (Personal  communication.)  In  this  case  hysterectomy  had 
been  performed  by  the  suprapubic  method.  A  few  years  later  the  patient  returned 
with  symptoms  suggesting  adhesions.  On  opening  the  abdomen,  the  appendix, 
which  was  thickened  and  diseased,  was  found  strongly  adherent  to  the  stump  of  the 
uterus. 

6.  Mayo  Robson,  1903.  (Personal  communication.)  The  patient,  a  middle- 
aged  woman,  had  had  an  abdominal  hysterectomy  performed  by  a  well-known 
surgeon  twenty  years  before  on  account  of  severe  pain  in  the  right  side.  At  the 
operation  the  surgeon  had  noticed  some  adhesions,  but  the  appendix  was  not  sus- 
pected, and  was  not  sought  for.  The  patient  made  a  good  recoverv^  from  the  opera- 
tion, but  never  completely  lost  the  pain  on  the  right  side  of  the  abdomen,  which 
became  more  troublesome  in  later  years.  WTien  seen  by  Robson,  she  presented 
all  the  symptoms  of  chronic  appendicitis,  for  which  he  operated.  The  appendix 
was  found  surrounded  by  firm  adhesions,  and  fixed  to  the  pedicle  on  the  right  side 
of  the  uterine  stump.  The  distal  end  of  the  appendix  was  obliterated,  but  the 
proximal  end  was  inflamed,  and  evidently  causing  trouble.    The  appendix  was 

removed,  after  which  the  patient  made  a  good  recovery  and  was  much  relieved. 
46 
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7  and  8.  G.  R.  Foavler.  {Brooklyn  Med.  Jour.,  April,  1897.)  The  resemblance 
between  these  two  cases  in  their  histories  and  sequelae  is  so  great  that  they  are  com- 
bined by  Fowler  for  the  sake  of  brevity.  The  patients  were  both  young  women, 
suffering  from  pyosalpinx,  who  were  operated  upon  by  double  oophorectomy  and 
salpingectomy  at  the  Methodist  Hospital.  In  both,  the  difficulties  of  removal 
of  the  adnexa  were  such  as  to  leave  more  or  less  exposed,  raw  serous  surfaces,  and 
in  both,  gauze  tamponing  and  drainage  were  necessary.  Both  left  the  hospital 
relieved,  to  return  within  six  months  complaining  of  symptoms  referable  to  the 
region  of  the  appendix.  On  re-opening  the  abdomen,  the  appendix  was  discovered, 
in  both  cases,  bound  by  adhesions  to  the  stump  at  the  site  of  the  amputated  right 
tube  and  ovary.  The  appendix  and  its  mesentery  in  each  case  had  been  subjected 
to  considerable  tension,  and  upon  examination  showed  indubitable  evidences  of 
chronic  inflammation  from  vascular  disturbances. 

In  speaking  of  these  cases  Fowler  remarks:  "This  experience  opens  up  a 
new  field  of  inquiry  as  to  the  causes  of  painful  stump  and  abdominal  symptom? 
sometimes  observed  to  follow  operations  upon  the  adnexa.  Ever  since  the 
occurrence  of  these  two  cases,  I  have  made  it  a  rule  to  perform  tj'pical  excision 
of  the  appendix  when  the  latter  is  intraperitoneally  situated,  in  every  case  in 
which  the  abdomen  is  opened  for  any  operative  structures  within  the  reach  of  this 
mischievous  and  useless  organ." 

Judging  from  the  evidence  just  collected,  it  seems  likely  that  adherence  of 
the  appendix  to  the  scar  of  a  previous  operation  stands  in  etiologic  relation  to  a 
post-operative  appendicitis  much  more  frequently  than  has  hitherto  been  sup- 
posed. Further  data  on  the  subject,  therefore,  are  to  be  desired.  These  can 
only  be  obtained  by  operators  for  appendicitis,  whether  thej'-  are  gj'necologists 
or  general  surgeons,  publishing  all  cases  in  which  the  appendix  is  found  adherent 
to  a  scar  at  the  site  of  a  previous  operation.  The  value  of  such  statistics  will, 
of  course,  be  much  enhanced  if  it  can  be  shown  by  reference  to  a  previous  record 
that  the  appendix  was  normal  at  the  time  of  the  first  operation,  as  was  possible 
in  Case  5;  we  have  here  also  an  additional  reason  for  not  neglecting  the  oppor- 
tunity to  examine  the  appendix  whenever  an  occasion  is  afforded  b}'  abdominal 
section,  as  well  as  its  removal  when  preternaturall}^  long,  or  lying  within  reach 
of  a  denuded  surface  in  the  peritoneum. 

In  order  to  avoid  just  such  accidents  as  the  adhesion  of  the  appendix  or  of 
any  other  intact  structure  to  the  raw  surface  in  the  pedicle,  Condaimin  of  Lyons, 
following  the  distinguished  Laroyenne,  has  urged  the  careful  covering  in  of 
all  raw  surfaces  created  by  surgical  operations  in  the  peritoneal  cavit}^  He 
dignifies  this  important  principle  by  the  name  of  "  peritonisatio7i"  (Lyon  med., 
1894,  p.  567).  McGuire,  in  the  article  referred  to  (loc.  cit.),  makes  the  important 
suggestion  that  whenever  the  right  ovary  is  removed,  the  raw  stump  should 
be  protected  by  covering  it  with  peritoneum  and  burying  it  out  of  sight.  H. 
Kreutzman  of  San  Francisco,  in  discussing  the  treatment  of  the  pedicle  in  ovar- 
iotomy and  salpingo-oophorectomy,  recommends  freeing  a  serous  cuff  from  the 
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vessels  before  ligating  them,  and  after  the  Hgation,  deUcately  sewing  together 
the  serous  surfaces  so  as  to  cover  the  stump  completely  {Amer.  Jour.  Obst., 
1896,  p.  830).  The  same  plan  has  also  been  advocated  b}'  Watkins  of  Chicago. 
The  necessity  of  protective  measures  is  shown  by  the  cases  just  cited,  in  which 
the  adherence  of  the  appendix  to  a  raw  surface  after  the  removal  of  the  right 
ovary  was  the  exciting  cause  of  an  attack  of  appendicitis. 

Incisions  for  Removal  of  the  Appendix. — T  he  median  i  n  c  i  s  i  o  n  is 
best  in  cases  where  the  abdominal  walls  have  been  greatly  stretched  by  a  pelvic 
tumor,  or  by  repeated  pregnancies,  for  then  the  right  side  of  the  incision  is  easily 
drawn  over,  and  the  right  iliac  fossa  fully  and  easily  explored  (see  Chap.  XXIV, 
Fig.  240).  If  the  incision  is  not  more  than  two  and  a  half  inches  in  length,  it  is 
difficult  to  reach  the  appendix,  but  this  is  easily  accomplished  through  an  incision 
three  and  a  half  to  four  inches  long,  extending  not  less  than  three-quarters  or 
two-thirds  of  the  way  up  to  the  umbilicus.  The  incision  having  been  made,  the 
right  side  is  forcibly  retracted  toward  the  cecum,  which,  at  the  same  time, 
is  drawn  toward  the  opening.  If  the  cecum  has  a  short  mesentery,  and  the 
abdominal  walls  are  rigid,  it  ma}''  be  necessary  to  make  another  separate  incision 
over  the  appendix  in  order  to  remove  it.  This  is  easily  done  by  introducing  the 
four  fingers  of  the  left  hand  into  the  abdomen  and  pushing  up  the  abdominal 
wall,  at  the  same  time  cutting  down  on  muscles  which  can  then  be  pulled  apart 
after  McBurney's  method  (see  Chap.  XXIV,  p.  533).  The  peritoneum  is  then 
opened,  the  appendix  picked  up  by  the  hand  inside  the  abdomen  and  pushed 
through  the  second  small  incision.  To  operate  in  this  manner  successfully  it  is 
always  necessary  to  have  the  patient  on  a  level  table,  as  Trendelenburg's  position 
causes  the  appendix  to  gravitate  up  toward  the  diaphragm,  and  it  cannot  be 
brought  down  without  dangerous  traction. 

Semilunar  Incision  . — In  cases  where  coincidence  of  appendicitis 
and  pelvic  disease  is  suspected  before  operation,  or  where  the  diagnosis  is 
doubtful  between  right-sided  peh'ic  inflammation  or  extrauterine  pregnancy  and 
appendicitis,  the  best  incision  is  in  the  semilunar  line,  directly  over  the  right  side 
of  the  pelvis  and  close  to  the  root  of  the  appendix. 

Lateral  Incision  . — If,  after  opening  the  abdomen  in  the  median 
line  for  pelvic  disease,  an  abscess  is  found  in  association  with  the  appendix, 
it  is  best  to  open  the  sac  extra- peritoneally,  using  the  median  incision  as  a  guide. 
The  steps  in  the  operation  are  as  follows:  The  operator,  if  right-handed,  steps 
to  the  left  of  the  patient,  and  introduces  four  fingers  of  the  left  hand  into  the 
abdomen  in  such  a  manner  as  to  grasp  the  abdominal  wall  between  the  thumb 
and  fingers,  the  tips  of  the  fingers  resting  upon  the  point  of  contact  of  the  abscess 
with  the  abdominal  wall.  The  incision  is  then  rapidly  made  to  the  outside  of 
this  point  through  the  skin  and  muscles  and  then  cautiously  prolonged  into 
the  abscess ;  if  there  is  any  uncertainty  as  to  its  exact  location,  the  blunt  end  of 
a  pair  of  artery  forceps  may  be  pushed  into  the  tissues,  after  incising  the  muscles, 
without  danger,  care  being  always  taken  to  avoid  opening  the  peritoneal  cavity 


Fig.  361. — The  Upper  Figure  shows  Extensive  Involve.ment  df  Appendix  in  Tubo-ovarian  Abscess 
OF  THE  Right  Side.  Widespread  Adhesions  to  Uterus  and  Pelvic  Walls.  The  Method  of  Removal 
IS  SHOWN  IN  Upper  and  Lower  Figures. 

A,  the  meso-appendix  is  tied  off  and  the  appendix  detached  at  its  base  and  grasped  as  shown  in  lower  figure, 
when  the  ovarian  vessels  are  exposed  and  tied  at  B.  Lastly  as  appendix,  uterine  tube,  and  ovary  are  lifted  out 
of  their  bed  of  adhesions,  the  tube  is  exsected  from  the  uterine  cornu  and  the  vessels  controlled  at  C. 
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by  the  fingers  inside  the  abdomen,  all  contamination  being  thus  limited  to 
the^  hand  used  outside.  After  opening,  evacuating,  and  drying  out  the  abscess, 
and  putting  in  the  drain,  the  gloves  can  be  changed,  and  the  closure  of  the  median 
incision  proceeded  with.  If  any  intra-pelvic  operation  has  to  be  performed,  it 
had  best  be  done  before  opening  the  abscess  in  the  appendix. 

Removal  of  the  Appendix. — If  there  is  no  suppuration,  it  is  a  matter  of 
indifference  whether  the  appendix  or  the  pelvic  disease  is  first  treated,  but, 
generally  speaking,  it  is  best  to  do  the  pelvic  work  first,  and  that  on  the  appendix 
last,  so  as  to  close  the  opening  into  the  cecum  at  once.    If  there  is  suppuration 


Fig.  362. — Shows  the  Method  of  Removing  an  Adherent  Appendico-Tubo-ovarian  Mass  in  Reverse 

Order,  Following  the  Arrows,  1  to  7. 

in  either  the  pelvis  or  the  appendix,  the  clean  operation  should  be  done  first. 
If  both  are  infected,  it  is  best  to  do  the  easier  first,  taking  out  the  appendix  at 
once  by  preference,  as  this  must  be  removed,  while  the  suppuration  in  the  pelvis 
can  be  quickly  drained  by  the  vaginal  vault. 

When  the  Appendix  is  Adherent  to  the  Ovary 
and  T  u  b  e  . — After  widespread  pelvic  peritonitis,  it  may  be  without  the 
presence  of  infective  organisms,  the  ovaries  are  often  adherent  and  attached 
to  the  pelvic  walls,  while  the  sigmoid  flexure,  together  with  the  appendix, 
is  bound  down  or  covered  in  by  adhesions.    If  the  adhesion  is  a  light  one,  it 
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may  be  simply  detached,  and  the  pelvic  organs  treated  separately  to  the 
appendix,  as  their  condition  may  require.  If  the  adhesion  is  firm  and  inti- 
mate, one  of  two  plans  may  be  followed. 

1.  The  base  of  the  appendix  is  clamped  first  and  the  appendix  severed; 


Fig.  363. — H.  A.  Kelly.    Tubo-ovarian  Abscess.  Peri-appendicitis. 
Appendix  adherent  from  root  to  tip,  the  distal  portion  following  the  dotted  line  lies  upon  the  pelvic  floor 
Tinder  tubo-ovarian  abscess.    Douglas'  pouch  is  obliterated.    E.  L..  colored,  age  eighteen.    Autopsj',  June  12, 
1899. 

the  ovarian  vessels  are  then  exposed  and  tied ;  and,  lastly,  the  tube  is  exsected 
from  the  uterine  cornu  and  the  vessels  controlled  (see  Fig.  361). 

2.  The  tube  or  the  tubo-ovarian  mass  is  first  detached,  beginning  at  the 
uterine  cornu,  and  enucleation  conducted  in  a  direction  the  re^-erse  of  that  just 
described  according  to  the  direction  indicated  by  the  arrows  in  the  figure,  the 
base  of  the  appendix  being  finally  clamped  and  severed  (see  Fig.  362). 

When  the  Uterine  Tube  and  the  Ovary  Coalesce  with  the  Appendix  to  form 


METHODS  OF  REMOVING  APPENDIX. 


727 


an  Abscess  on  the  Pelvic  Floor  (see  Fig.  363). — Under  these  circumstances 
extreme  caution  is  necessary  in  order  not  to  distribute  the  contents  of  the  abscess 
over  the  peritoneal  cavity.  In  the  case  of  a  large  abscess  with  a  patient  in  bad 
condition,  I  prefer  to  make  simply  a  vaginal  incision,  and  secure  good  drainage, 
leaving  the  appendix  to  be  removed,  if  possible,  at  a  later  date.  If  the  abscess 
is  small  and  situated  down  in  the  pelvis,  all  the  surrounding  parts  of  the  peri- 
toneum must  be  walled  off  with  gauze  and  completely  protected  from  contamina- 
tion upon  the  escape  of  the  pus.    The  appendix  should  then  be  detached  from 


Fig.  364. — H.  A.  Kelly.   The  Distal  Portion  of  the  Appendix  Adherent  to  the  Broad  Lkjamen-t  in  Case 
OF  Large  Multilocdlar  Ovarian  Cyst.   H.  F.,  age  forty-eight.   June  4,  1902.    Recovery.    (Natural  size.) 


the  cecum,  and  its  mesentery,  together  with  the  ovarian  vessels,  tied  off.  The 
uterine  vessels  should  also  be  tied  at  the  uterine  cornu.  As  much  of  the  pus  as 
possible  should  be  removed  with  an  aspirator.  Then  the  surgeon  must  make  a 
cautious  effort  to  peel  out  the  whole  mass,  carefully  working  his  fingers  down 
underneath  it  in  the  posterior  pelvis.  Gauze  or  sponges  should  be  freely  used 
to  take  up  any  escaping  fluid.  If  when  the  mass  comes  away  it  leaves  any  por- 
tion of  its  infected  wall  clinging  to  the  pelvic  wall  or  floor,  the  latter  should  be 
scraped  with  a  knife-blade  or  a  curette,  and  then  freely  touched  with  pure  carbolic 
acid,  followed  by  alcohol,  after  which  the  whole  area  should  be  covered  with  a 
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loose  handful  of  washed-out  iodoform  gauze,  draining  either  at  the  abdominal 
wound,  or  through  a  large  opening  at  the  back  of  the  cervix  into  the  vagina. 

When  the  Appendix  is  Strongly  Adherent  to  a 
Tumor  of  the  Uterus  or  Ovary  (see  Fig.  364).— Under  these 
circumstances  the  best  plan  of  enucleation  is  to  detach  the  appentlix  from 


Fig.  365. — H.  A.  Kelly.    Appendix  Adherent  to  Uterine  Tube  and  Ovary  in  the  JIidst  of  Extensive- 
Adhesions. 

The  fetus  shown  on  left  was  found  buried  apparently  in  substance  of  ovary.    A.  W.,  age  thirty.    May  31,  1902. 

Recovery.    (Natural  size.) 

the  cecum,  and  close  the  opening  at  once  if  possible.  The  tumor  should  then 
be  removed  with  the  appendix  attached  to  it. 

When  Appendicitis  is  Complicated  with  Extra- 
uterine Pregnancy  . — This  condition  offers  no  difficulties  not  dealt 
with  in  the  preceding  sections.  The  appendix  should  be  removed  either  with  the 
mass  or  separately,  as  the  occasion  requires  (see  Fig.  365). 


CHAPTER  XXX. 


RELATIONS  OF  APPENDICITIS  TO  PREGNANCY,  LABOR,  AND  THE 

PUERPERIUM. 

GENERAL  CONSIDERATIONS. 

The  relation  of  appendicitis  to  pregnancy,  labor,  and  the  puerperium  de- 
mands especial  consideration  for  several  important  reasons.  The  extreme  grav- 
ity of  the  complications  which  may  arise,  involving  the  welfare  of  both  mother 
and  child,  as  well  as  the  diagnostic  difficulties,  and  the  risk  to  the  child  in- 
volved in  operation,  combine  to  render  this  one  of  the  most  difficult  questions 
for  the  obstetrician  and  for  the  surgeon.  Although  there  are  fairly  numerous 
references  in  the  literature  to  the  occurrence  of  appendicitis  during  pregnancy, 
the  cases  are  still  too  few  to  warrant  any  positive  conclusions  regarding  the 
relative  frequency  of  the  complication ;  and  as,  unfortunately,  only  severe  cases, 
in  general,  are  reported,  it  is  impossible  to  form  a  definite  opinion  concerning 
the  prognosis,  as  regards  either  the  mother  or  the  child.  In  the  early  literature 
only  a  few  isolated  cases  appeared.  A  case  described  by  Stumpf  in  1836,  as 
one  of  rupture  of  the  cecum  in  a  pregnant  woman,  was  probably  an  early  instance 
of  perforative  appendicitis;  but  the  first  case  clearly  recognized  as  such,  and 
made  the  occasion  of  operation,  was  that  of  Hancocjc  {Lancet,  1848,  vol.  2, 
p.  381),  who  opened  a  perityphlitic  abscess  on  the  tenth  day  after  a  premature 
delivery.  The  patient  stated  that  she  had  observed  a  swelling  in  the  right  side 
of  the  abdomen  before  her  pregnancy,  but  previous  to  her  confinement  it  had 
not  caused  her  any  uneasiness.  Upon  opening  the  abscess  a  quantity  of  turbid 
serum  with  shreds  of  fibrin  and  false  membrane  passed  out.  The  patient  improved 
immediately,  but  the  wound  did  not  heal,  becoming  inflamed  and  painful,  vmtil  at 
the  end  of  a  fortnight  two  fecal  concretions  escaped,  after  which  recovery  soon  fol- 
lowed (see  Chap.  Ill,  p.  48).  Abrahams  {Amer.  Jour.  Obst.,  1897,  vol.  35)  col- 
lected and  analyzed  15  cases,  which  were  all  which  had  been  reported  at  that  time. 

It  is  to  be  expected  that  appendicitis  should  frequently  develop  during 
pregnancy,  because  the  early  child-bearing  age  corresponds  with  the  time 
when  the  disease  is  most  frequent.  The  apparent  rarity  of  the  coexistence 
of  the  two  conditions  is  probably  to  be  explained  by  failure  to  recognize 
the  mild  forms  of  appendicitis,  the  symptoms  doubtless  being  often  attrib- 
uted to  disturbances  due  to  the  pregnancy;  many  of  the  more  severe  cases 
are  mistaken  for  puerperal  sepsis.  It  is  not,  however,  necessary  to  assume 
a  direct  etiologic  relationship  to  account  for  the  occurrence  of  appendic- 
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itis  during  pregnancy,  and  probably  in  the  majority  of  cases  the  coin- 
cidence is  purely  accidental.  Fraxkel  {Saviml.  klin.  Vort.,  1898,  Xo.  229, 
p.  1335),  opposing  the  view  of  Hlawacek  (Monat.  f.  Geb.  u.  Gyn.,  Bd.  6,  p.  327) 
and  others,  who  hold  that  pregnancy  is  an  important  factor  in  the  causation  of 
appendicitis,  considers  that  the  appendix  is  subject  to  no  different  conditions 
in  pregnancy  than  at  other  times.  "An  organ  so  variable  in  its  size,  its  form 
and  position,  and  normally  so  freely  movable,  can  easily  become  adapted  to 
the  varying  condition  of  pressure  in  the  abdomen."  It  is  probable,  however, 
that  in  some  instances  pregnancy  and  labor  have  an  indirect  influence  in  exciting 
the  inflammatory  attack,  especially  when  the  appendix  is  already  prepared  by 
preexisting  disease.  The  obstinate  constipation  which  is  so  common  during 
the  later  months  of  pregnancy  may  readily  provoke  an  active  process  in  a  latent 
appendicitis,  while  the  excessive  engorgement  of  the  pelvic  and  hemorrhoidal 
veins  ver}^  possibly  affects  the  circulation  in  the  appendix.  Le  Gendre  (Rev. 
prat,  d'ohst.  et  de  paed.,  1897,  No.  10,  p.  200)  refers  to  a  case  of  Tuffier's  in  which 
three  successive  pregnancies  were  accompanied  with  appendical  attacks.  Re- 
section of  the  appendix,  which  contained  a  concretion,  resulted  in  cure.  Le 
Gendre  also  calls  attention  to  the  fact  that  during  pregnancy,  as  well  as  in  the 
non-pregnant  state,  the  menstrual  molimen  may  cause  relapses  in  a  chronic 
appendicitis.  He  relates  the  case  of  a  3^oung  woman  who  had  suffered  from 
repeated  attacks  of  appendicitis,  and  in  her  first  two  pregnancies  the  appendical 
attacks,  which  had  always  been  mild,  occurred  in  greatly  aggravated  form. 
An  attack  during  the  second  month  of  the  second  pregnancy  was  accom- 
panied by  symptoms  of  peritonitis.  The  illness  gradually  subsided,  but  two 
days  after  the  date  for  the  menstrual  period,  an  acute  exacerbation  took  place. 
Recovery  again  followed,  but  it  was  decided  to  operate  eight  days  before  the 
time  for  the  next  period.  The  appendix,  which  was  perforated  at  its  base, 
was  resected,  together  with  a  mass  of  inflammatory  exudate  and  an  enlarged 
gland.  A  smooth  recovery  followed,  and  the  pregnancy  continued  its  normal 
course. 

When  the  appendix,  as  a  result  of  antecedent  inflammatory  attacks,  has 
become  adherent  to  the  uterus,  or  to  the  ovar}^,  tube,  or  broad  ligament  (see 
Fig.  366),  the  alteration  in  the  anatomic  relations  and  the  traction  upon  the 
appendix  consequent  upon  the  pregnancy  involve  more  or  less  danger.  The 
strong  contractions  of  parturition  and  the  sudden  diminution  in  the  size  of  the 
uterus  when  it  has  become  empty,  have  a  more  harmful  effect  than  the  gradual 
growth  of  the  uterus  during  pregnancy.  The  most  dangerous  complication 
is  met  with  when  the  uterus  forms  part  of  the  wall  of  a  peri-appendical  ab- 
scess. With  the  expulsion  of  the  fetus  and  sudden  contraction  of  the  uterus, 
rupture  of  the  abscess,  according  to  Konig,  is  almost  inevitable.  A  good  ex- 
ample of  the  danger  of  this  complication  is  described  b)''  Muret  (Zeit.  f.  Gyn., 
No.  94,  p.  1359),  where  in  the  fifth  or  sixth  month  of  pregnancy,  a  typical  appen- 
dicitis developed,  but  soon  subsided  with  a  disappearance  of  all  symptoms.  The 
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pregnancy  went  on  to  term,  and  a  normal  delivery  followed,  but  two  days  later 
the  patient  died  from  perforative  peritonitis.  Autopsy  showed  that  the  contrac- 
tion of  the  uterus  had  caused  rupture  of  an  abscess. 

Mayo  Robson  (personal  communication,  1903)  has  operated  on  two  cases  of 
suppurative  appendicitis,  developing  almost  immediately  after  accouchment. 
The  first  case  was  one  of  suppurative  peritonitis  arising  from  an  appendix  which 
perforated  the  day  after  delivery.  Operation  was  performed  on  the  third  day,  the 
appendix  being  removed,  the  pelvis  and  abdomen  cleaned  of  pus,  and  lavage  of 
the  peritoneum  performed.    The  patient  completely  recovered.    In  the  second 


Fig.  366. — H.  A.  Kelly.    Appendix  Adherent  to  the  Pregnant  Rudimentary  Uterine  Horn.  Seen 
FROM  Behind.    (Gyn.  No.  5802,  May,  1902.) 

case,  acute  appendicitis,  ending  in  abscess  formation,  developed  a  few  days  after 
confinement.  At  operation,  performed  ten  days  after  delivery,  it  was  found 
that  the  appendix,  which  was  perforated  and  necrotic,  had  become  fixed  to 
the  open  end  of  the  right  tube,  down  which  the  pus  was  creeping.  The  tube 
and  appendix  were  removed  together  and  the  patient  made  a  good  recovery. 

The  Effect  of  Appendicitis  upon  Pregnancy. — No  statistical  proof  can 
be  obtained  from  the  limited  number  of  observations  reported  regarding  the 
relative  frequency  with  which  the  death  of  the  child  results  when  pregnancy 
is  complicated  by  appendicitis,  yet  all  writers  are  agreed  as  to  the  extremely 
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grave  prognosis  for  it  in  severe  cases.  In  mild  attacks  the  normal  course  of  the 
pregnancy  is  not  disturbed.  Boije  (PoUak,  loc.  ext.,  Chap.  XXIX)  cites  18  cases 
from  Engstrom's  clinic,  mostly  of  a  mild  type,  in  all  of  which  the  pregnancy  pro- 
ceeded normally.  In  other  cases,  even  where  a  severe  inflammation  is  cut 
short  by  operation,  the  pregnancy  often  proceeds  normally.  D.  Lewis  {Med. 
Recorder,  Chicago,  1901,  p.  369)  has  successfully  operated  on  five  occasions 
during  early  pregnancy.  In  one  instance  a  large  abscess  was  incised  and  drained 
in  the  fourth  month  of  pregnancy ;  and  the  labor  proceeded  without  incident. 
C.  Strickler  (Gloniger,  Amer.  Med.,  Jan.  10,  1903)  operated,  in  the  fifth  month 
of  pregnancy,  for  acute  appendicitis  with  obstruction  due  to  adhesions.  Recovery 
was  uneventful,  and  a  living  child  was  born  at  term.  T.  K.  Holmes  {Amer. 
Jour.  Surg,  and  Gyn.,  St.  Louis,  Feb.,  1903)  reported  the  case  of  a  woman  four 
months  pregnant,  operated  on  for  gangrenous  appendicitis  with  general  peri- 
tonitis. Recovery  followed,  and  the  pregnancy  proceeded  to  term,  when  a 
healthy  child  was  delivered.  Similar  cases  have  been  reported  by  Penrose, 
McCosH  and  Hawkes,  and  many  others.  Generally,  however,  in  severe  cases 
abortion  ensues.  In  some  instances  the  fetus  dies  in  utero  from  general  toxemia 
or  septicemia,  and  is  then  expelled.  Cases  have  been  described  in  which  the  infec- 
tion of  the  fetus  and  placenta  was  demonstrated  bacteriologically.  In  Kronig's 
case  {loc.  ext.,  Chap.  XXIX)  a  recently  dead  fetus  was  delivered  spontaneously 
five  days  after  incision  of  a  peri-appendical abscess.  The  bacillus  coli  com- 
munis was  found  in  pure  culture  in  the  organs  of  the  fetus,  in  the  placenta,  and 
in  the  large  uterine  veins.  In  most  instances  uterine  contractions  are  primarily 
excited,  and  a  living  child  is  delivered,  which,  however,  often  soon  dies  on  ac- 
count of  non-viability  or  from  infection.  The  uterine  contractions  may  be  pro- 
voked by  direct  inflammatory  irritation  or  through  general  constitutional  disturb- 
ance, especially  high  fever.  In  many  cases  premature  delivery  occurs  early  in 
the  appendical  attack,  and  in  such  a  case  a  healthy  child  may  be  born,  but 
when  delivery  occurs  after  the  patient  has  become  profoundly  septic  or  when 
infection  of  the  uterus  has  taken  place,  the  prognosis  for  the  child's  life  is  less 
favorable. 

With  the  act  of  parturition,  whether  it  occurs  at  full  term  or  prematurely,  a 
dangerous  complication  is  added.  In  the  first  place,  as  already  explained,  there 
are  the  almost  inevitable  rupture  of  adhesions  and  the  probability  of  general  dis- 
tribution of  the  infection;  and  in  the  second  place,  there  is  the  danger  of  infec- 
tion of  the  uterus  with  the  virulent  appendical  organisms,  constituting  a  true 
puerperal  infection. 

Oppenheimer  (quoted  from  Pollak)  relates  the  case  of  a  woman  who,  in 
the  seventh  month  of  her  pregnancy,  presented  symptoms  of  peritonitis.  On 
the  third  day  a  living  child  was  born.  Three  days  later,  a  large  mass  resembling 
a  tumor  of  the  kidney  had  developed,  while  necrotic  masses  were  removed  from 
the  uterus.  The  patient  died  without  operation,  and  the  postmortem  showed 
peritonitis  resulting  from  perforative  appendicitis  and  secondary  infection  of 


DIAGNOSIS. 


733 


the  placental  site.  A  case  of  unusual  interest  described  by  A.  Mante  (Arch, 
gen.  de  med.,  1903,  No.  25,  p.  1547)  is  as  follows: 

The  patient,  two  days  after  deliver}'  of  a  living  child  at  term,  began  to  have 
fever  and  fetid  lochia.  On  admission,  on  the  ninth  day,  her  abdomen  was  distended 
and  she  was  evidently  septic.  Curettage  and  intrauterine  lavage  were  followed 
by  a  general  improvement,  but  very  soon  the  temperature  again  became  elevated, 
the  pulse  small  and  rapid,  and  there  were  chills.  A  vaginal  hysterectomy  was 
then  performed,  and  the  uterus  was  found  large  and  edematous,  but  it  only  contained 
some  fibrinous  clots,  the  inner  surface  being  a  pale  pink  color.  The  patient  died 
four  days  later,  and  at  the  autopsj'  the  pelvis  was  found  covered  with  greenish- 
white  fetid  pus,  and  the  appendix,  the  tip  of  which  was  gangrenous  and  perforated, 
hung  down  into  the  pelvis  and  was  in  contact  with  the  broad  ligament.  It  was, 
however,  absolutely  free,  and  was  doubtless  the  primary  focus  of  the  infection. 
The  bacteria  found  in  the  appendix  were  the  same  as  those  obtained  from  the  uterus. 

While  abortion  is  often  followed  by  a  rapidly  fatal  termination,  this  un- 
favorable result  is  not  necessarily  occasioned  by  the  miscarriage,  which,  as 
pointed  out  by  Frankel,  is  only  one  step  in  the  development  of  the  disease, 
and  the  severe  general  or  local  infection  which  induces  the  abortion  also  causes 
the  death  of  the  mother.  Konig  believes  that  the  presence  of  exceptionally 
dense  adhesions  between  the  intestines  and  pelvic  organs  may  interfere  with 
the  normal  growth  of  the  uterus  and  so  predispose  to  abortion.  In  one  case 
observed  by  this  writer  the  patient  had  been  the  subject  of  several  miscarriages, 
and  at  operation  the  adhesions  found  between  the  appendix,  the  intestinal  coils, 
and  the  uterus  were  so  dense  that  they  could  be  severed  only  with  the  knife. 
These  adhesions  may  also  interfere  to  some  extent  with  the  normal  involution  of 
the  uterus.  In  Crutcher's  case  (cited  by  Abraham),  after  abortion  complicat- 
ing gangrenous  appendicitis,  it  was  necessary  to  curette  and  pack  the  uterus, 
which  at  autopsy  was  found  to  be  normal  except  for  the  appendical  adhesion. 
In  Munde's  and  Thomason's  cases  (ibid.)  manual  removal  of  the  placenta  was 
necessary. 

DIAGNOSIS. 

The  diagnosis  of  appendicitis  complicating  pregnancy  may  be  exceedingly 
difficult.  A  typical  attack,  beginning  with  sudden,  severe,  abdominal  pain, 
soon  becoming  localized  in  the  right  side  and  associated  with  localized  tender- 
ness, muscular  rigidity,  and  constitutional  disturbances,  is  generally  recognized 
without  difficulty;  but  if  the  pain  and  tenderness  are  not  definitely  localized, 
and  the  constitutional  symptoms  are  slight,  the  pains,  especially  in  a  primipara, 
may  be  mistaken  for  a  threatened  miscarriage;  and  even  if  the  pain  is  accom- 
panied with  vomiting,  this  is  of  little  value  in  the  diagnosis,  because  it  may  also 
accompany  labor  pains.  Still  greater  confusion  is  found  when  the  actual  partur- 
ition is  complicated  with  appendicitis,  as  the  symptoms  of  the  latter  may  be 
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completely  masked  by  the  former  or  may  be  attributed  to  it.  In  a  case  related 
by  Hlawacek  the  patient  had  a  chill  a  few  hours  after  the  onset  of  labor-like 
pains,  and  it  was  difficult  to  determine  whether  the  chill  was  caused  by  labor 
or  if  there  was  an  appendicitis.  Palpation  and  percussion  are  often  unsatisfac- 
tory in  the  later  months  of  pregnancy  on  account  of  the  distention  of  the  abdo- 
men by  the  pregnant  uterus.  It  is,  however,  sometimes  possible  to  detect  an 
area  of  localized  rigidity,  and  a  tumor,  very  rarely  the  thickened  appendix,  may 
be  clearly  defined  as  separate  from  the  uterus.  Frankel  suggests,  as  an  aid  in 
differentiating  a  peri-append ical  exudate  from  the  uterus,  that  the  patient  be 
placed  on  her  left  side,  when  the  uterus  sinks  in  that  direction,  and  the  inflam- 
matory mass  is  more  easily  palpated.  The  presence  of  a  severe  infection  is 
readily  recognized  by  the  characteristic  constitutional  disturbances,  and  its 
source  may  usually  be  determined  if  a  careful  description  of  the  onset  of  the 
attack  is  obtained,  and  especially  if  there  is  found  to  be  a  history  of  antecedent 
appendicitis.  Great  difficulty  in  arriving  at  a  diagnosis  is  also  experienced  when 
the  appendicitis  develops  a  few  days  after  delivery,  in  which  case  the  symptoms 
may  simulate  puerperal  infection,  or,  indeed,  may  be  accompanied  with  a 
secondary  infection  of  the  uterus,  as  in  the  case  of  Mante,  alread}^  cited. 

In  the  early  months  of  pregnancy  the  differential  diagnosis  between  uterine 
pregnancy  complicated  with  appendicitis  and  ruptured  ectopic  gestation  ma}^  be 
very  perplexing.  The  distinguishing  features  have  already  been  described  in 
Chap.  XXIX.  The  differential  diagnosis  of  appendicitis  from  other  conditions 
accompanying  pregnancy,  especial^  pyelitis  and  other  renal  diseases,  is  based 
upon  the  same  characteristic  features  as  it  is  in  the  non-pregnant  state  (see 
Chap.  XVIII). 

TREATMENT. 

The  operative  treatment  of  appendicitis  in  pregnancy  and  in  the  puerperium 
is  a  matter  of  great  importance,  as,  owing  to  the  constant  changes  in  the  anatomic 
relations  of  the  viscera,  the  severer  forms  of  the  disease,  in  which  an  abscess 
is  evolved,  are  less  liable  to  be  checked  or  limited  in  their  extent.  Furthermore, 
the  danger  always  involves  two  lives,  and  the  happiness  of  an  entire  family. 

For  these  reasons,  and  because  of  the  well-recognized  clinical  severity  of 
any  attack  of  appendicitis  associated  with  suppuration  during  pregnancy,  prompt 
interference  is  demanded  as  soon  as  a  diagnosis  is  clearly  made.  The  operator, 
in  urging  upon  the  patient  a  prompt  recourse  to  surgical  treatment,  however, 
must  be  guarded  in  his  statements,  for  numerous  cases  are  recorded  in  which 
the  patient  has  refused  the  operation,  and  yet  has  recovered,  gone  on  to  term, 
and  been  delivered  of  a  living  child.  Herrgott  has  said,  that  for  women  in  the 
child-bearing  period  of  life  the  operation  for  a  recurring  appendicitis  is  more  than 
usually  urgent,  .on  account  of  the  dangers  they  incur  should  an  attack  take 
place  during  a  pregnancy.    In  these  cases,  therefore,  the  interval  operation  is 
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in  a  special  sense  prophylactic,  saving  both  mother  and  child,  a  risk  which  lias 
often  been  reckoned  as  having  a  mortality  as  high  as  50  per  cent. 

The  earlier  in  the  course  of  pregnancy  the  operation  is  done,  and  the  earlier 
in  the  course  of  the  disease,  the  better  for  the  patient.  In  these  cases  the  usually 
conservative  surgeons  of  Germany  take,  as  a  rule,  the  same  radical  stand  which 
is  taken  by  their  American  and  French  colleagues.  Frankel,  for  instance, 
says  that  "in  case  of  a  relapse  in  a  pregnancy,  the  operation  is  to  be  recom- 
mended even  while  the  clinical  symptoms  are  of  a  mild  nature,  especially  in  the 
earlier  months  of  the  pregnancy." 

In  performing  the  operation  it  is  best  to  use  a  McBurne3^'s  incision,  enlarg- 
ing it,  if  necessary,  by  dividing  the  aponeurotic  and  the  muscular  fibres  in  order 
to  secure  the  freest  possible  drainage  when  there  is  suppuration.  It  is  important 
to  handle  the  tissues  as  little  as  possible  in  the  course  of  the  operation,  and, 
above  all,  to  avoid  exposure  and  all  manipulations  of,  or  traction  upon,  the 
uterus.  The  intestines  should  be  well  packed  off,  and  the  whole  procedure 
should  be  conducted  under  the  assumption  that  any  infection  is  far  more  likely  to 
spread  throughout  the  peritoneum  than  under  ordinary  circumstances. 

If  the  operation  is  a  timely  one,  and  has  been  conducted  with  gentleness 
and  without  trauma,  imdue  prolongation,  or  shock,  the  pregnancy  may  ad- 
vance to  term  without  interruption.  If  a  widespread  peritonitis  is  found 
associated  with  pregnancy,  the  hopes  for  the  patient's  life  are  but  small.  In 
such  cases  the  most  liberal  drainage  should  be  used;  if  t3'mpany  is  excessive, 
a  small  intestinal  fistula  should  be  made,  and  the  pregnancy  terminated  by 
emptying  the  uterus  per  vaginam.  It  is  of  the  utmost  importance  that  the 
pelvis  should  also  be  perfectly  drained,  preferably  in  an  upward  direction  on 
account  of  the  risk  of  infecting  the  uterus. 

In  the  case  of  an  active  appendicitis  occurring  at  the  end  of  pregnane}^  the 
pregnancy  may  be  terminated  hy  an  accouchement  force,  as  recommended  and 
practised  by  Marx,  to  save  the  life  of  the  chikl,  and  the  abdomen  then  opened 
in  order  to  treat  the  appendicitis.  The  risk  of  the  two  operations,  however, 
associated  with  the  likelihood  of  distributing  an  infection  by  the  contractions 
and  changing  volume  of  the  uterus,  is  so  great  that  this  plan  should  be  adopted 
only  in  exceptional  cases.  When  there  is  reason  to  believe  that  pus  is  present 
or  that  an  abscess  has  formed,  it  is  wiser  to  open  and  drain  simply  and  let  the 
uterus  alone.  Such  cases  can  go  on  undisturbed  to  term,  with  apparently 
less  risk  than  if  the  uterus  is  emptied  at  once  in  order  to  anticipate  the  slow 
abortion  which  often  occurs,  but  upon  this  point  further  data  are  wanting. 

While  appendicitis  occurring  in  the  course  of  pregnancy  is  dangerous,  it  is 
still  more  dangerous,  and  prompt  interference  is  even  more  urgent,  in  appendic- 
itis arising  in  the  early  puerperium.  In  some  instances  these  cases  owe  their 
origin  to  the  recent  violent  changes  in  the  anatomic  relations  of  the  lower  abdom- 
inal viscera,  which  break  up  adhesions,  and  where  the  uterus  has  formed  part  of 
the  protecting  wall  of  an  abscess,  rupture  the  sac,  and  distribute  its  contents 
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through  the  peritoneum.  This  last  group  of  cases  is  well-nigh  hopeless;  never- 
theless a  prompt  operation  should  be  performed,  and  liberal  drainage  instituted. 
If  the  appendicitis  comes  on  during  labor,  it  is  best  to  terminate  labor  first, 
and  then  make  sure  of  the  diagnosis  and  operate  on  the  appendicitis  (Labh.\rdt). 


CHAPTER  XXXL 


NEOPLASMS. 


BENIGN  TUMORS.    MALIGNANT  TUMORS. 


Introductory. — The  number  of  cases  recorded  of  primary  tumors  in  the 
vermiform  appendix  is  small,  but  during  the  past  few  years,  since  the  operative 
treatment  of  right  iliac  disease  and  careful,  routine,  laboratory  examination  of 
the  removed  organ  have  become  general,  it  has  been  found  that  they  are  by  no 
means  so  rare  as  was  formerly  supposed.  The  few  instances  described  in  the 
older  literature  were  supposed  to  belong  to  the  carcinomata,  but  owing 
to  the  lack  of  microscopic  examinations  and  the  meagre  description  of  the  gross 
appearance,  there  is  just  doubt  in  many  of  these  cases  as  to  the  true  nature 
of  the  growth.  Since  1898  a  considerable  number  of  cases  of  malignant  neoplasms 
limited  to  the  appendix  have  been  carefully  described,  while  secondary  involve- 
ment of  the  organ  is  comparatively  common.  Benign  tumors,  however,  are 
still  (it  would  appear)  extremely  rare.  This  may  be  partly  owing  to  the  fact 
that  on  account  of  their  small  size  and  clinical  insignificance  they  have  not  been 
considered  worthy  of  special  attention.  The  tumors  originating  in  the  appen- 
dix may  be  classified  as  follows : 


In  addition  to  these  it  may  be  mentioned  that  Lafforgue  {These  de  Paris) 
mentions  two  instances  of  1  y  m  p  h  -  a  d  e  n  o  m  a  t  a  of  the  appendix ;  and  in 
a  case  of  Hodgkin's  disease,  furnished  me  by  L.  Hektoen  of  Chicago,  the  appendix 
was  enormously  enlarged,  forming  a  sausage-shaped  tumor  12  b}'  2.o  cm.  Its 
walls  were  uniformly  thickened,  the  canal  almost  obliterated,  and  the  neighboring 
portion  of  the  cecum  contained  a  large  lymphomatous  mass  which  projected 
into  the  bowel.  Microscopic  examination  revealed  the  usual  hyperplasia  of 
lymphoid  elements. 


Polypi. — Unlike  other  portions  of  the  intestinal  tract,  the  appendix  is  but 
rarely  the  seat  of  these  formations,  and  so  far  as  I  can  discover  no  cases  have 
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Polyp. 
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Fibroma. 
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been  mentioned  in  the  literature.  I  have  observed  four  instances,  one  of 
which  occurred  in  my  own  practice.  In  subacute  inflammation  the  mucous 
membrane  lining  the  appendix  is  often  thrown  up  into  polyp-like  folds,  which 
may  be  so  exuberant  as  to  form  a  distinct  tumor,  causing  considerable  distention 
of  the  canal,  and  at  first  sight  even  suggestmg  a  new-growth.  Inspection 
of  the  sectioned  surface,  however,  shows  that  the  outgrowths  are  composed  of 
submucosa  and  mucosa,  and  differ  from  true  tumors  in  that  the  tissues  preserve 
their  normal  relations  to  one  another.  Histologicallj',  there  is  merely 
a  more  or  less  severe  inflammatory  process,  characterized  by  a  marked  increase 


(Gyn.  No.  7272.)  353 — Oviatt's  Case  op  Poltp  in  the  Appex- 

a',  Cut  surface  of  polyp;  b,  mucosa;  c,  submu-  dix,  Removed  Six  Weeks  after  an  Attack  of 

cosa;  d,  musculature.  Appendicitis. 

in  the  number  and  size  of  the  blood-vessels,  associated  with  hyperplasia  of 
stroma  cells  and  leucocytic  infiltration.  A  good  example  of  this  condition  is 
illustrated  in  Fig.  367. 

J.  H.  H.,  Gyn.  No.  7272.  The  patient,  a  woman  thirty-two  years  old,  was 
operated  on  for  pelvic  inflammatory  disease.  There  was  a  tubo-ovarian  abscess 
on  the  left  side,  and  on  the  right,  the  appendix  was  adherent  to  the  inflamed  tube 
and  ovary.  There  was  no  history  of  appendicitis,  the  patient's  only  complaint 
being  of  a  profuse  vaginal  discharge.  The  appendix  was  short,  ^xith.  its  somewhat 
bulbous  extremity  buried  in  adhesions.  Its  base  was  densely  attached  to  an  area  of 
thickened  cecum  extending  about  2  cm.  on  all  sides.  The  bowel  was  extensively 
opened  by  amputation  of  the  appendix  with  the  entire  thickened  area  of  cecum. 
Projecting  from  the  orifice  of  the  appendix  was  the  curious  polypoid  mass  shown 
in  the  figure.    The  microscope  showed  merely  a  subacute  inflammation. 
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Single  sessile,  or  pedunculated  polypi  are  also  the  product  of  an  inflamma- 
tory process.  They  may  be  composed  entirely  of  mucous  membrane,  but  more 
often  they  have  a  stem  consisting  of  the  submucosa.  In  the  specimens  that 
I  have  seen,  the  glands  of  Lieberkiihn,  the  stroma,  and  the  lymph  nodes  were 
well  preserved  and,  excepting  for  slight  congestion  of  the  blood-vessels  and  leu- 
cocytic  infiltration,  the  tissue  was  normal.  The  specimen  shown  in  Fig.  368 
was  removed  at  operation  by  C.  W.  Oviatt  of  Oshkosh,  Wis.  The  patient,  a 
boy  of  twelve,  had  suffered  from  a  severe  attack  of  appendicitis  six  weeks  pre- 
viously, and  at  the  time  of  his  admission  to  a  hospital  a  tender  mass  was  detected 
in  the  region  of  the  appendix.  On  opening  the  abdomen  a  perforation  was  found 
near  the  base  of  the  appendix  and  a  moderate-sized  fecal  concretion  lay  free  in 
an  abscess  cavity.  The  middle  portion  of  the  appendix  was  abruptly  distended, 
and  upon  being  opened  after  removal,  proved  to  contain  a  small  pedunculated 
tumor.  Under  the  microscope  this  was  found  to  consist  of  the  normal  elements 
of  the  mucous  membrane.  The  specimen  shown  in  Chap.  XII,  Fig.  173,  was 
removed  at  operation,  b}'  I.  R.  Trimble,  for  acute  appendicitis,  and  shows  prac- 
tically the  same  structure.  A  similar  specimen  was  sent  to  J.  C.  Bloougood 
by  Carson  of  St.  Louis. 

Myxoma. — The  only  instance  of  myxoma  in  the  vermiform  appendix  that  I 
find  recorded  is  a  case  shown  by  Churton  to  the  Medical  and  Surgical  Societ}^  of 
Leeds  (H.  Aboulker,  These  de  Paris,  1S99).  The  patient,  a  young  woman,  twenty- 
two  j^ears  old,  admitted  with  a  history  of  two  attacks  of  appendicitis,  complained  of 
being  unable  to  work  on  account  of  constant  pain  in  the  cecal  region.  The  appen- 
dix was  removed  b}'  Mayo  Robson.  It  presented  a  thickened  extremity,  and  on 
being  opened  showed  a  sessile,  transparent  tumor,  the  size  of  a  small  haricot-bean, 
obstructing  the  lumen  to  within  3  cm.  of  the  tip,  which  was  slightly  distended 
with  mucus.  There  were  no  adhesions  nor  other  sign  of  peri-appendicitis. 
An  instance  has  also  come  under  my  own  observation  in  whicli  the  tumor 
was  attached  to  the  peritoneal  sui-face  of  the  appendix.  The  patient  was  a 
young  colored  girl,  upon  whom  an  exploratory  laparotonn-  was  performed  for 
the  purpose  of  discovering  the  cause  of  severe  abdominal  pains  of  which  she 
complained.  Nothing  was  found  except  a  few  adhesions  between  the  liver  and 
the  anterior  abdominal  wall  and,  attached  to  the  middle  of  the  appendix,  which 
was  hypertrophied  and  ol^literated,  but  free,  was  a  small,  firm,  transparent 
nodule,  1.5  by  1  by  0.8  cm.  in  size,  which,  on  microscopic  examination,  proved 
to  be  a  pure  myoxma. 

Myoma  and  Fibroma. — ^Three  cases  of  myoma  of  the  appendix  have  been 
recorded,  two  by  A.  0.  J.  Kelly  and  one  hj  Hayem.  In  the  two  cases  described 
by  Kelly  the  tumors  were  small,  about  5  mm.  in  diameter,  and  were  situated 
in  the  muscular  coat.  They  were  designated  fibro-myomata.  In  one  case 
(Kelly)  there  was  a  considerable  amount  of  calcareous  deposit.  In  all  three  cases 
there  was  an  associated  chronic  inflammation  of  the  appendix,  characterized  by 
hypertrophy  of  its  walls  and  arteriosclerosis.    The  case  of  probable  parasitic 
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myoma  shown  in  Fig.  369  was  removed  from  a  woman  who  was  operated  on 
for  uterine  myoma.  The  iliac  tumor,  which  had  no  anatomic  connection  with 
the!  uterine  growth,  was  situated  behind  a  peritoneal  fold  and  received  its  blood- 
supply  by  branches  from  the  superior  mesenteric  vessels.  A  similar  case  is 
described  by  Sonnenburg,  but  in  this  instance  the  appendix  was  not  found. 

Fibroma  limited  to  the  appendix  has  not  been  reported,  but  in  this  connec- 
tion a  remarkable  tumor  of  the  kind,  which  chiefly  involved  the  appendix 


Fig.  369. — T.  S.  Cullen's  Case  of  Pahasitic  Myoma  Adherent  to  the  Appendix.    (Path.  No.  5754.) 


and  had  evidently  originated  in  the  mesenter)^  of  the  append  ico-cecal  region, 
was  observed  in  the  gynecological  department  of  the  Johns  Hopkins  Hospital. 
The  history  of  the  case  is  briefly  as  follows: 

M.  P.,  colored,  aged  thirty-three,  was  admitted  complaining  of  an  abdominal 
tumor,  noticed  for  the  first  time  six  weeks  before.  At  that  time  the  tumor  was 
about  the  size  of  a  large  duck-egg  and  was  situated  low  down  on  the  left  side.  It 
increased  rapidly,  and  two  months  before  admission  she  was  told  by  her  physician 
that  the  tumor  was  the  size  of  two  fists.    There  was  no  pain,  and  the  patient  stated 
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that  if  she  had  not  felt  the  hard  mass,  she  would  not  have  been  conscious  of  its  pres- 
ence. Defecation  was  normal;  her  appetite  and  digestion  good;  micturition  was 
somewhat  frequent.  On  examination  the  lower  abdomen  was  found  to  be  occupied 
by  a  large  tumor  somewhat  more  prominent  on  the  left  side.  There  was  consider- 
able bulging  in  both  flanks,  but  especially  in  the  right.  The  tumor  was  slightly 
movable  from  left  to  right,  more  movable  upward  and  downward.  The  mass  ex- 
tended up  to  and  was  lost  under  the  right  costal  margin.    Pelvic  examination 


Fig.  370. — H.  A.  Kelly.    Fibroma  of  the  Appendix  and  Appendico-cecal  Angle.    Anterior  Aspect  of 
Tumor.    (M.  P.,  age  thirty-three.    Jan.  22,  1900.) 


showed  that  the  uterus  was  small  and  pushed  into  retroposition  by  the  hard  tumor 
which  extended  down  into  the  true  pelvis.  The  diagnosis  was  tumor  of  the  right 
ovary.  On  operation,  a  median  incision  exposed  the  tumor  lying  between  the  layers 
of  the  mesentery  and  behind  the  peritoneum  of  the  iliac  fossa,  with  the  ileum  lying 
like  a  flat  cord  on  its  upper  surface,  to  the  length  of  10  cm.,  the  cecum  and  the 
ascending  colon  being  spread  over  it  to  the  same  extent.  The  appendix,  which 
was  18  cm.  long,  disappeared  entirely  for  9  cm.  of  its  length  into  the  substance  of  the 
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tumor,  its  distal  half  being  free.  The  enlarged,  congested  ovarian  vessels  coursed  down 
over  the  surface  (see  Figs.  370  and  371).  A  free  incision  was  made  through  the 
peritoneum  on  the  convex  surface  of  the  tumor,  in  the  hope  of  enucleation  and 
of  avoiding  a  resection  of  the  bowel,  but  the  hemorrhage  was  so  free  that  this  plan 
had  to  be  abandoned.  The  mesenteric  vessels  were  then  tied  off  and  the  bowel 
ligated  at  two  points,  one  above  and  one  below  the  tumor.    The  ovarian  vessels 


ViG.  371. — Fibroma.    Posterior  Aspect. 


w^ere  then  ligated  at  the  point  where  they  were  attached  to  the  under  surface  of  the 
tumor,  a  hydroureter  being  laid  bare  where  it  entered  the  tumor,  and  resected 
to  the  extent  of  5  cm.  of  its  length.  The  bowel  was  united  by  an  end-to- 
end  anastomosis  of  the  ileum  into  the  cecum,  and  the  ureter  was  similarly 
united.  The  latter  procedure  was  difficult  on  account  of  the  distended  condition 
of  the  proximal  end,  and  the  tension  arising  from  the  removal  of  5  cm.  of  its  length. 
Drains  were  placed  leading  down  to  the  site  of  each  of  the  anastomoses.  Conva- 


CARCINOMA. 


743 


lescence  was  interrupted  by  the  development  of  a  ureteral  fistula  on  the  second 
day,  but  this  gradually  closed  and  the  patient  was  discharged,  well,  at  the  end 
of  seven  weeks.  Histologic  examination  showed  that  the  tumor  was 
a  typical  fibroma,  of  generally  uniform  appearance  but  edematous  in  places, 
and  slightly  infiltrated  with  plasma  and  lymphoid  cells.  The  vascularity  was 
moderate.  The  most  interesting  portion  of  the  tumor  was  that  where  parts  of  the 
intestine  were  involved.  The  cecum  and  ileum  were  flattened  from  before  backward ; 
the  mucosa,  while  showing  the  signs  of  pressure,  was  practically  normal;  the 
muscular  coats  of  the  anterior  wall  were  normal,  but  the  longitudinal  layer  of  the 
posterior  wall  had  to  a  great  extent  been  replaced  by  tumor  cells.    The  appendix 


:  ■  '  .  .        ,  H  Hu,.iT,naton . 

Fig.  372. — Fibroma  of  the  Appendix.    Section  from  the  Preceding  Case,  Magnified  Eight  Times,  Show- 
ing THE  Appendix  Embedded  in  the  Tumor. 
The  canal  of  the  appendix  is  seen  to  be  pervious,  and  the  mucous  and  submucous  layers  practically  normal. 
The  muscular  coats  in  this  section  are  fairly  well  preserved  except  on  the  side  corresponding  to  the  mesenteric 
attachment. 

had  a  patent  lumen  throughout,  and  the  mucosa  was  well  preserved,  but  where  the 
organ  was  most  deepl}^  embedded  in  the  tumor,  the  muscular  coats  had  been  almost 
entirely  replaced  by  connective-tissue  fibres  (see  Fig.  372). 


MALIGNANT  TUMORS. 

Carcinoma. — ^The  older  writers  were  of  opinion  that  all  neoplasms  of  the  ap- 
pendix were  secondary,  and  it  was  not  until  Merling  in  1838  (Jour,  de  Vexper., 
1838)  described  a  case  of  primar}^  carcinoma  that  it  began  to  be  referred  to  in  litera- 
ture. The  second  case  was  reported  by  Prus  in  1865  (Crozet,  These  de  Paris),  and 
two  years  later  Rokitansky  described  4  cases  of  colloid  tumor  of  the  appendix 
{Med.  Jahrb.,  1867,  Bd.  3,  p.  3).    Ten  years  ago  the  total  number  of  cases  re- 
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ported  was  12,  and  only  one  of  these  was  described  histologically.  The  cases 
of  Maydl  {Ueher  Darmkrebs,  1883),  of  Leichtenstern  (Ziemssex.  Hand- 
huch,  1876),  and  of  Leman  were  mentioned  in  autopsy  statistics  without  further 
comment;  in  other  cases  the  description  left  some  doubt  as  to  the  nature  of  the 
disease  in  some  instances,  and  in  some,  again,  as  to  the  organ  in  which  the  growth 
originated.  The  majority  of  the  early  cases  described  cannot,  therefore,  be 
accepted  as  genuine  instances  of  primary  carcinoma  of  the  appendix. 

During  the  past  ten  years,  as  stated  above,  the  number  of  cases  reported  has 
been  greatly  augmented,  and,  in  most  instances,  the  tumors  have  been  carefully 
described.  A.  W.  Elting  in  1903  reported  40  cases  of  carcinoma  of  the  appendix 
collected  from  literature  to  the  New  York  State  Medical  Society,  24  of  which 
were  undoubtedly  primary  {Trans.  N.  Y.  Med.  Soc,  1903,  p.  324j.  Since  then 
three  cases  have  been  reported  by  Moschowitz  (Ann.  Surg.,  1893,  vol.  37,  p. 
891) ;  one  by  Norris  {Univer.  Penn.  Med.  Bull,  Nov.,  1903,  p.  334) ;  one  by 
Weir  (N.  Y.  Med.  Rec,  May,  1903) ;  and  one  by  Burnam  (Johns  Hopkins  Bidl., 
1904,  p.  136).  There  are  now  on  record  49  cases  of  carcinoma  of  the  appendix, 
including  2  designated  endothelioma.  Thirty  cases  are  described  microscopic- 
ally, and  appear  to  have  been  undoubted  instances  of  primary  tumor  of  the 
appendix,  and  it  is  possible  that  some  of  the  less  carefully  described  should 
really  be  included  in  this  category.  There  are  also  5  instances  of  primary  sar- 
coma of  the  appendix.  Four  cases  of  malignant  disease  of  the  appendix,  hitherto 
unpublished,  may  be  added  to  this  number,  namely,  3  of  carcinoma  and  one  of 
sarcoma,  all  of  which  were  discovered  at  operation,  undertaken  for  the  relief  of 
chronic  appendicitis.    Brief  histories  of  these  cases  of  carcinoma  are  as  follows : 

1.  Thorndike.  Boston  City  Hospital.  Woman,  thirty  years  old,  with  a  history  of 
recurrent  appendicitis  extending  over  a  period  of  seven  years.  One  week  before 
admission  the  pain  became  very  severe  and  continuous.  On  examination,  tenderness 
was  elicited  on  deep  palpation  over  the  right  iliac  fossa,  and  a  small,  cord-like  structure 
was  felt  close  to  the  ilium.  In  a  few  days  the  pain  and  tenderness  had  practical!}'  dis- 
appeared, but  the  patient  desired  operation  to  prevent  further  trouble.  The  appendix 
was  found  very  much  thickened,  the  distal  portion  cystic,  and  the  base  much  indu- 
rated ;  it  was  removed,  a  V-shaped  portion  of  the  cecum  being  taken  out  with  its  base. 
The  wound  in  the  cecum  was  closed  without  drainage.  The  patient  made  an  unin- 
terrupted recovery.  Histologic  examination  showed  that  the  prox- 
imal indurated  portion  of  the  appendix  was  the  seat  of  a  carcinoma  which  had 
infiltrated  all  the  coats  out  to  the  peritoneum.  The  growth  was  characterized  by 
the  formation  of  small  alveoli  lined  with  columnar  cells,  which  often  entirelj^  filled 
the  lumen. 

2.  Monks.  Boston  City  Hospital.  A  woman,  twenty-four  years  old,  was 
admitted  with  a  history  of  two  days'  illness  beginning  with  pain  in  the  epi- 
gastrium which  soon  settled  in  the  lower  abdomen,  chiefly  on  the  right  side.  There 
was  no  vomiting  and  the  bowels  moved  daily  with  enemata.  Her  family  history 
was  good.    She  had  had  no  previous  attacks  of  the  kind,  but  had  been  troubled 
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more  or  less  with  indigestion.  She  had  had  "grip"  five  years  before.  On  admis- 
sion the  patient  appeared  nervous,  but  not  apparently  in  much  pain.  Her  general 
condition  was  good.  The  abdomen  was  natural-looking  and  soft;  palpation  elicited 
moderate  tenderness  to  the  left  and  below  the  umbilicus,  and  very  slight  muscular 
spasm  over  these  areas.  The  patient  was  kept  under  observation  for  several  days 
and  presented  no  new  symptoms,  although  the  pain  continued.  Operation  showed  that 
there  was  no  free  fluid  in  the  abdominal  cavity  and  the  serosa  was  normal  in  appear- 
ance. The  appendix  was  found  lying  in  the  iliac  fossa  near  the  head  of  the  cecum 
and  twisted  upon  itself.  The  tip  was  bulbous  and  was  enveloped  in  a  mass  of  chronic 
inflammatory  exudate,  from  which  it  was  separated  with  comparative  ease.  The 
appendix  was  extirpated  and  the  abdomen  closed,  with  the  exception  of  a  very 
small  drain,  removed  two  days  after  operation,  and  the  provisional  sutures,  which 
were  tied.  The  wound  united  by  first  intention  and  the  patient  made  an  unevent- 
ful recovery. 

Pathologic  report:  Gross :  Appendix  opened  lengthwise,  5  cm.  long, 
mesentery  adherent  with  some  fat.  Surface  reddened.  Mucous  membrane  grayish 
and  gelatinous.  Yellowish  nodule  0.6  cm.  in  diameter,  1.5  cm.  from  distal  end. 
Microscopic:  Slight  infiltration  of  muscularis  with  lymphoid  cells.  At  site  of  tumor 
the  mucosa  is  entirely  replaced  by  a  mass  composed  of  connective  tissue  surromiding 
collections  of  epithelial  cells.  Anatomic  Diagnosis :  Adeno-carcinoma.  Slight  chronic 
appendicitis. 

3.  J.  H.  H.,  Surg.  No.  9037.  A  colored  man,  aged  nineteen,  was  admitted 
with  a  history  of  recurring  abdominal  cramps,  but  never  any  characteristic  appen- 
dical  attacks.  Bowels  regular,  appetite  good.  The  family  history  was  negative. 
Ten  days  before  admission  he  was  seized  with  general  abdominal  pains,  but  con- 
tinued to  go  about  until  the  eighth  day,  when  the  pain  became  more  severe,  diarrhea 
set  in,  and  he  vomited  once.  There  was  no  abdominal  distention  nor  general  ten- 
derness. In  the  right  half  of  the  abdomen  the  abdominal  muscles  were  slightly 
rigid,  and  in  the  iliac  fossa  there  was  a  distinct  oblong  mass.  This  was  extremely 
painful,  and  light  palpation  over  the  tumor  elicited  active  muscle  spasm.  His  tem- 
perature was  101.8°  F. ;  his  pulse  110;  the  leucocytes  16,000.  Operation 
showed  the  tumor  mass  to  consist  chiefly  of  a  thickened,  adherent  omentum  which 
walled  off  a  small  abscess,  containing  fetid  pus,  from  the  general  peritoneal  cavity. 
The  appendix  was  densely  adherent  to  the  wall  of  the  abscess.  It  was  removed 
with  difficulty,  the  last  2  cm.  being  freed  only  by  stripping  off  the  outer  coat.  The 
abdomen  was  closed  with  a  small  drain.  Recovery  was  uneventful.  The  appen- 
dix was  8  cm.  long  and  markedly  thickened  (see  Fig.  273).  It  was  partly  surrounded 
with  adherent  omentum,  and  a  perforation  opened  into  the  adherent  mass.  About 
2  cm.  of  the  median  portion  of  the  appendix  was  much  more  dense  than  other  por- 
tions, and  on  section  this  area  was  found  to  be  the  seat  of  a  new-growth,  which  had 
obliterated  the  lumen  and  penetrated  to  the  peritoneal  layer.  A  small  perforation 
was  found  at  the  junction  of  the  tumor  with  the  distal  portion  of  the  appendix. 
The  cut  surface  of  the  tumor  was  sharply  differentiated  from  the  surrounding  tis- 
sue, and  consisted  of  dense,  whitish,  partly  granular,  partly  fibrillated,  tissue.  The 
mucous  surface  was  necrotic.  Histologic  examination  showed  that 
the  tumor  was  made  up  of  small  alveoli  closely  packed  with  small  polymorphous 
cells  having  a  scanty  protoplasm  and  sharply  stained  nuclei.    All  the  coats  were 
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seen  to  be  invaded,  but  on  account  of  the  poor  preservation  of  the  specimen,  the 
relation  of  the  growth  to  the  mucosa  could  not  be  studied. 

Pathology— As  regards  location  of  the  tumor,  its  growth  is 
indicated  in  24  cases.  Of  these,  8,  or  one-third,  were  situated  at  the  tip  of  the 
appendix,  and  5  others  were  within  4  to  5  cm.  of  the  tip.    In  Rollestox's 


Fig.  373. — W.  S.  Halsted's  Case  of  Carcinoma  of  the  Appendix  Causing  Acute  Perforative  Appendicitis. 

(Surg.  Path.  No.  2599.) 

case  (Lancet,  1900,  vol.  2)  the  tumor  is  described  as  being  near  the  tip.  In 
5  instances  the  growth  was  situated  at  or  near  the  cecal  attachment  of  the  appen- 
dix, and  in  the  remaining  5  cases  at  intermediate  points.  It  is  noteworth}-  that 
in  more  than  half  the  cases  the  grow^th  was  located  at  or  near  the  distal  extrem- 
ity, and  in  only  5  instances  was  it  found  near  the  cecal  end.  Two  characteristic 
examples  of  carcinoma  limited  to  the  tip,  sent  me  by  C.  McBurney,  are  sliown 
in  Figs.  374  and  375.    Attention  has  been  directed  to  the  fact  that  in  some  in- 
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stances  of  carcinoma  of  the  cecum  involving  the  appendix,  the  original  focus  may 
have  been  in  the  latter.  In  a  case  reported  by  Draper  (Bost.  Med.  and  Surg. 
Jour.,  1899,  vol.  38,  p.  180),  in  one  of  Reyling's,  and  in  one  of  Elting's  cases, 
it  cannot  be  definitely  determined  whether  the  growth  originated  in  the  appendix 
or  in  the  cecum.  In  a  case  of  carcinoma  of  the  cecum  involving  the  appendix, 
observed  in  Prof.  Halsted's  clinic,  the  possibility  of  an  appendical  origin  was 
considered. 

Gross  Appearance  .—The  size  of  the  tumor  is  noted  in  18  cases. 
Of  these,  15  varied  from  5  to  12  mm.    In  Glazebrook's  case,  described  as 


Fig.  374. — McBurney's  Case  of 
Primary  Carcinoma  Limited 
TO  THE  Tip  of  the  Appendix, 
THE  Remainder  of  which  is 

NOHMAL. 


Fig.  375. — McBurney's  Case  of 
Primary  Carcinoma  of  the 
Tip  of  the  Appendix. 
There  is  a  slight  constriction 
proximal  to  the  growth  and  the 
mucosa  is  somewhat  swollen  and 
hyperemic.    (Museum,  N.  Y.,  No. 
2020.) 


Fig.  376.— H.  A.  Kelly.  Carci- 
noma OF  THE  Appendix. 
The  proximal  end  of  the  ap- 
pendix (a)  is  normal;  from  b  to  c 
there  is  a  distinct  thickening;  and 
beyond  this  area  the  lumen  is  di- 
lated (d).    (Spec.  No.  2854.) 


epithelioma,  the  tumor  was  the  size  of  a  pigeon's  egg  (Virg.  Med.  Month.,  1895, 
vol.  23,  p.  186),  in  Beger's  the  size  of  a  walnut  (Berl.  klin.  Wochenschr.,  1882, 
vol.  19,  p.  616) ;  while  in  a  case  reported  by  Harte  and  Wilson  {Med.  News,  1902) 
the  growth  was  diffuse,  and  with  the  naked  eye  could  not  be  distinguished  from 
chronic  obliterative  appendicitis.  As  a  rule,  the  tumor  appeared  as  a  firm,  white 
nodule,  fairly  definitely  circumscribed.  Such  a  growth  upon  superficial  examina- 
tion may  readily  be  mistaken  for  a  simple  fibroma,  but  careful  inspection  reveals 
a  less  coarsely  fibrillated  structure  and  the  presence  of  homogeneous,  yellowish- 
gray  areas  studding  the  fibrous  tissue.    Furthermore,  while  the  tumor  appears  to 
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be  generally  circumscribed,  it  cannot  be  shelled  out,  and  in  places,  the  margin 
gradually  merges  into  the  surrounding  tissue.  In  the  case  of  Harte  and  T\'ilson 
cited  above,  there  was  no  distinct  tumor,  but  a  general  invasion  of  almost  the 
entire  appendix  was  visible  under  the  microscope.  In  Rolleston's  case  the 
mass  presented  a  caseous  appearance  and  tuberculosis  was  suspected. 

Histologic  Examination  . — Only  a  few  of  the  cases  of  carcin- 


FiG.  377. — Section  from  the  Preceding  Case  op  Carcinoma  op  the  Appendix. 
The  lumen  (a)  is  almost  obliterated  by  the  encroachment  of  the  tumor,  which  has  apparently  originated  in  the 
mucosa  at  the  point  between  6  and  c.    Cell  nests  (d)  have  penetrated  all  the  layers. 


oma  of  the  appendix  conform  to  the  usual  type  of  glandular  intestinal  carcino- 
mata.  In  the  cases  reported  by  Beger  the  tumor  is  described  as  consisting  of 
proliferating  Lieberkiihn's  glands  {Arch.  f.  Chir.,  Bd.  18,  p.  306),  and  in  Kola- 
czek's  (Arch.  f.  klin.  Chir.,  1875,  Bd.  18,  p.  366)  a  distinct  glandular  structure  was 
apparent.  The  majority  of  cases  belong  to  a  less  usual  type,  consisting  of  round, 
oval,  or  irregular  alveoli  filled  with  small  polymorphous  cells,  having  a  scanty  pro- 
toplasm and  sharply  stained  vesicular  nuclei.  Mitotic  figures  are  seldom  abimdant 
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and  may  be  scarce.  In  but  few  places  is  there  any  evidence  of  a  glandular  forma- 
tion. Generally,  however,  where  the  growth  is  traced  to  its  origin  in  the  nmcous 
membrane,  a  lumen  may  be  detected  in  one  or  two  of  the  alveoli,  and  it  is  usually 
possible  to  trace  a  direct  histogenetic  relationship  between  the  tumor  and  the 
crypts  of  Lieberkiihn.  The  tumors  show  a  distinct  local  invasive  tendency 
penetrating  the  submucous  and  muscular  coats  with  but  few  exceptions.  In 
the  case  reported  by  Norms  {Univ.  of  Penn.  Med.  Bull.,  1903,  p.  334)  the  cell 
nests  extended  into  the  mesappendix.  Out  of  11  cases  which  I  have  had  the 
opportunity  to  study  under  the  microscope,  including  a  case  reported  by  myself  in 
the  Johns  Hopkins  Hospital  Bull.,  1900  (see  Figs.  376,  377,  and  378),  9  were  of 


b 


Fig.  378. — A  Small  Area  from  Fig.  377.    Enlarged  350  Times. 
Normal  crypts  of  Lieberkiihn  are  seen  at  a,  and  nests  of  tumor  cells  at  b;  c  indicates  the  stroma. 

this  variety,  one  a  distinctly  glandular  type,  and  one  a  colloid  carcinoma.  These 
tumors  in  their  histologic  and  their  gross  appearance  are  very  similar  to  a  group 
of  multiple  carcinomata  of  the  small  intestine  found  by  C.  Bunting  and  to  be 
reported  hereafter  (Johns  Hopkins  Hospital  Bull.).  From  a  study  of  one  case 
observed  and  the  few  recorded  in  the  literature,  this  writer  arrives  at  the  conclu- 
sion that  such  tumors  have  a  generally  benign  tendency,  and  bear  a  striking, 
resemblance  to  the  basal-cell  carcinomata  of  the  skin,  described  by  Krompecher. 
Unlike  the  tumors  observed  in  the  appendix,  these  tumors  of  the  ileum  were  all 
found  in  persons  of  advanced  years.  A  less  benign  tendency  is  noticeable  in 
the  appendical  tumors,  notwithstanding  the  fact  that  many  were  discovered 
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accidentally  at  operation  or  at  autopsy.  In  3  instances  there  was  extensive  in- 
vasion of  the  surrounding  structures.  In  5  or  6,  perforation  of  the  appendix 
with  consequent  peritonitis  had  occurred,  the  rupture  showing  a  definite  rela- 
tion to  the  new-growth.    In  other  instances  there  was  fairly  definite  evidence  that 


Fig.  379. — Colloid  Carcinoma  of  the  Appendix,  Discovered  at  Autopsy.    (From  A.  Elting,  Albany,  N.  Y.) 

a  carcinoma  of  the  cecum  was  secondary  to  the  appendical  growth.  De  Ruyter 
(Arch.  /.  klin.  Chir.,  Bd.  69,  p.  281)  relates  a  case  in  which  at  autopsy  a  carcinoma 
was  found  to  have  developed  in  the  stump  of  the  appendix,  which  had  been  re- 
moved six  years  previously.  Involvement  of  the  regional  lymph  glands  occurs 
apparently  late  in  the  disease,  and  was  observed  in  only  2  cases. 
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Colloid  carcinoma  is  found  in  a  somewhat  larger  percentage  of 
the  cases  of  carcinoma  of  the  appendix  than  obtains  for  the  intestine  as  a  whole. 
Of  a  total  of  43  cases  recorded,  7,  or  26  per  cent.,  were  of  this  nature.  Of  these 
cases  4,  described  by  Rokitansky,  were  not  examined  histologically,  and  possibly 


Fig.  380. — Section  from  Preceding  Case  of  Colloid  Carcinoma. 
a.  Gland  lined  with  cylindrical  epithelium;  6,  epithelial  cells,  colloid  degeneration;  c,  beginning  degeneration  of 

the  cells;  d,  colloid  material;  e,  submucosa. 


some  of  them  were  instances  of  simple  cystic  distention.  With  the  exception 
of  one  of  Elting's  cases,  these  growths  were  all  discovered  at  autopsy  (see  Figs. 
379  and  380). 

Etiology. — ^The  frequent  occurrence  of  chronic  obliterative  appendicitis  in 
association  with  the  carcinoma,  and  the  definite  relation  which  the  new-growth 
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sometimes  bears  to  stenosed  areas,  afford  strong  presumption  of  an  etiologic  rela- 
tionship. In  cases  described  by  Letulle  and  AVeinburg,  and  by  Harte  and 
Wilson,  as  well  as  in  one  of  Elting's  cases,  there  was  distinct  evidence  of  chronic 
obliterating  inflammation.  In  2  cases  described  by  Letulle  and  AA'einburg  the 
tumor  was  situated  at  a  point  of  stenosis,  the  result  of  several  attacks  of  appen- 
dicitis. It  has  been  frequently  pointed  out  that  malignant  growths  are  espe- 
cially prone  to  develop  in  atrophying  or  vestigial  structures.  The  appendix, 
therefore,  would  seem  to  afford  a  particularly  favorable  site  for  them. 

Mechanical  irritation  appears  to  play  an  unimportant  role  in  the  develop- 
ment of  tumors  in  the  appendix.  Considering  the  frequent  occurrence  of  car- 
cinoma following  stones  in  the  gall-bladder  and  bile-ducts,  it  is  somewhat  sur- 
prising how  few  cases  occur  similarly  in  the  appendix.  This  may,  perhaps,  be 
explained  by  the  fact  that  hard  concretions,  such  as  are  formed  in  the  gall- 
bladder and  its  ducts,  and  are  liable  to  injure  the  tissues,  are  less  common  in  the 
appendix,  most  of  the  so-called  concretions  consisting  of  inspissated  fecal  material, 
being  of  rather  soft  consistency.  Enteroliths  and  hard  bodies,  owing  to  the 
structure  of  the  appendix  and  the  abimdant  bacterial  life,  often  determine  a  per- 
forative appendicitis;  therefore  the  appendix  is  not  subjected  to  the  long- 
continued  mechanical  irritation  which  obtains  in  the  case  of  calculi  in  the  gall- 
bladder. In  3  cases,  2  reported  by  Harte  and  Wilson  and  one  b}'  myself, 
concretions  were  found,  but  they  showed  no  demonstrable  relation  to  the 
growth.  In  Case  3,  p.  745,  a  concretion  was  present  in  the  canal  immediately 
beyond  the  portion  involved  in  the  tumor. 

Age  . — ^The  age  at  which  malignant  tumors  of  the  appendix  develop  is  espe- 
cially noteworthy.  Of  the  cases,  conclusively  shown  to  be  instances  of  primary 
carcinoma,  the  ages  are  given  in  25  instances.  Four  of  these  were  under  twenty 
years  of  age,  11  between  the  ages  of  twenty  and  thirt3^  The  yoimgest  patient 
was  a  girl  twelve  years  of  age,  operated  on  by  Jalaguier  for  recurrent  appendic- 
itis. In  this  case  the  tumor  was  situated  at  the  point  where  stenosis  had 
resulted  from  the  chronic  inflammation.  In  one  of  Elting's  cases  the  tumor 
was  found  at  autopsy  in  a  man  eighty-one  years  old,  and  one  of  Rokitansky's 
in  a  man  eighty-two  years  old.  These  were  both  instances  of  colloid  cancer. 
Of  the  cases  reported  above,  the  ages  were  respectively  twentj'-four,  thirt}^,  and 
nineteen  years.  In  the  cases  of  sarcoma  the  patients  were  thirty-nine,  twenty- 
nine,  and  six  years  of  age.  The  correspondence  between  the  age  at  which  new- 
growths  so  often  occur  and  the  age  at  which  appendicitis  is  most  common,  sug- 
gests an  etiologic  relationship  between  the  two.  From  an  etiologic  standpoint 
it  may  also  be  noted  that,  at  an  early  age,  the  tip  of  the  appendix  is  often  under- 
going a  process  of  normal  involution  without  evidence  of  inflammation,  and 
in  several  of  the  recorded  cases  the  tumor  was  situated  in  the  tip,  while  the  re- 
mainder of  the  appendix  was  normal,  showing  no  trace  of  an  inflammatory 
process. 

Clinical  History. — ^The  clinical  symptoms  in  practically  all  cases  of  carcinoma 
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of  the  appendix  which  come  to  operation  are  the  symptoms  of  chronic  appendic- 
itis, or  of  perforative  appendicitis  without  previous  evidence  of  appendical  disease. 
Of"  the  cases  described  at  autopsy,  death  in  some  instances  was  due  to  general 
peritonitis  following  rupture  of  the  carcinomatous  appendix,  no  symptoms  of 
appendical  disease  having  existed  previous  to  the  fatal  attack;  in  others  the 
fatal  termination  was  the  result  of  the  extensive  invasion  of  neighboring  struc- 
tures by  the  growth;  and  in  other  cases  the  patient  had  presented  no  evidence 
of  disease  of  the  appendix  during  life,  death  being  due  to  some  intercurrent 
affection.  In  one  case  reported  by  Elting,  in  Jessop's  case,  in  Norris's,  and 
in  my  own  the  condition  of  the  appendix  was  discovered  during  the  course 
of  an  operation  for  disease  of  the  pelvic  organs.  There  had  been  no  symptoms 
pointing  to  disease  of  the  appendix  in  these  cases.  The  clinical  history  of  appen- 
dical tumors,  therefore,  is  not  pathognomonic.  In  the  majority  of  cases  the  his- 
tory was  that  of  appendicitis  of  the  chronic,  relapsing  variety.  Pain  was 
the  most  constant  feature,  although  some  patients  were  free  from  it  during  the 
entire  course  of  the  disease.  When  present,  the  pain  was  usually  produced  by 
certain  movements,  or  by  active  exercise,  and  was  rarely  acute.  In  some 
instances  the  clinical  picture  resembled  that  of  recurrent  acute  appendicitis, 
the  patient  feeling  perfectly  well  in  the  intervals  between  the  attacks.  As  a  rule, 
digestion  was  normal  and  the  bo'wels  regular;  some  patients,  however,  suffered 
from  such  disturbances  of  digestion  as  usually  accompany  chronic  appendicitis. 
Alternating  diarrhea  and  constipation,  melena,  or  other  signs  indicating  a  new- 
growth  of  the  direct  intestinal  canal  were  never  observed. 

As  the  disease  progresses  peri-appenclical  abscess  is  a  common  sequela,  and 
in  one  case  in  which  the  abscess  was  opened  a  sinus  persisted  which  communicated 
with  the  lumen  of  the  appendix,  and  finally  became  lined  with  the  new-growth. 
In  this  case,  although  the  right  iliac  disease  was  present  for  three  years,  there 
was  no  disturbance  of  digestion.  The  iliopsoas  muscle  may  be  invaded  and  the 
ilium  eroded,  as  in  a  case  described  by  Kolaczek.  Extension  to  the  cecum  prob- 
ably occurs  in  a  considerable  number  of  cases.  In  Elting 's  case  the  complete 
destruction  of  the  distal  portion  of  the  appendix,  and  the  intimate  relation  of  the 
remaining  part  to  the  growth,  show,  fairh'  conclusively,  that  the  carcinoma  was 
primary  in  the  appendix,  but  the  possibilty  tliat  it  had  originated  in  the  cecum 
cannot  be  denied.  When  the  cecum  has  become  implicated,  the  appendical 
lesion  is  masked  by  the  symptoms  arising  from  the  involvement  of  the  direct 
intestinal  canal;  viz.,  disturbed  digestion,  alternating  diarrhea  and  constipa- 
tion, melena,  and  obstruction.  The  tumor  may  give  rise  to  an  attack  of  acute 
appendicitis  resulting  in  perforation  and  general  peritonitis.  Perforation  of  a 
carcinomatous  appendix  may  also  occur  without  previous  warning  of  the  pres- 
ence of  an  abnormal  condition.  Wright  described  an  autopsy  upon  a  case  of 
purulent  peritonitis  of  obscure  origin.  There  were  a  few  adhesions  about  the 
appendix,  but  no  definite  evidence  of  perforation.  As  a  routine  procedure, 
sections  of  the  appendix  were  made,  and  on  microscopic  examination  a  small 
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carcinoma  of  the  head  of  the  appendix  was  found,  and  just  at  the  junction  of 
the  tumor  with  the  bowel  there  was  a  minute  perforation  which  was  the  startmg- 
point  of  the  infection.  The  growth  apparently  was  limited  to  the  appendix. 
A  similar  history  is  found  in  case  3,  p.  745.  As  I  have  already  indicated,  it 
is  imdoubtedly  because  carcinoma  of  the  appendix  has  a  tendency  to  give  rise 
to  perforation  or  gangrenous  inflammation  while  in  its  very  early  stages,  that 
so  few  cases  are  discovered. 

Diagnosis  and  Differential  Diagnosis. — With  one  or  two  exceptions  the 
recorded  cases  of  tumors  of  the  vermiform  appendix  were  discovered  at  opera- 
tion or  on  the  postmortem  table,  and  owing  to  the  similitude  of  the  clinical  pic- 
ture to  that  of  chronic  appendicitis,  it  is  impossible  with  our  present  methods 
of  examination  to  make  a  diagnosis,  clinically  at  least,  in  the  earh'  stages  of 
the  growth.  The  discovery  of  a  mass  in  the  right  iliac  region,  presenting  the 
characteristics  of  a  new-growth,  and  not  accompanied  b}'  the  signs  and  symp- 
toms usually  occasioned  by  a  tumor  involving  the  direct  intestinal  canal,  is  strongly 
presumptive  of  a  tumor  originating  in  the  appendix.  In  the  presence  of  a 
tumor  mass  the  differentiation  between  a  new-growth  and  inflammatorj'  condi- 
tions is  often  difficult.  In  some  cases  the  clinical  history  is  of  value.  A  sudden 
onset,  associated  with  high  temperature,  leucocytosis,  and  other  acute  sj'mptoms, 
indicates  inflammatory  disease.  The  sudden  development  of  a  tumor  mass 
Avhere  none  previously  had  existed  also  points  to  an  inflammatory  origin.  As  a 
rule,  a  new-growth  is  more  definitely  circumscribed,  not  so  firmly  fixed,  and 
is  less  sensitive  on  palpation.  In  Beger's  case  a  correct  diagnosis  was  made 
before  operation,  being  based  upon  the  fact  that  the  growth  which  lined  the 
abdominal  fistula  showed  the  typical  structure  of  intestinal  carcmoma,  that  it 
originated  in  the  region  of  the  appendix,  and  that  there  were  no  symptoms 
referable  to  disease  of  the  direct  intestinal  canal. 

Tuberculosis  of  the  hyperplastic  form  may  readily 
be  mistaken  for  a  new-growth.  The  more  cylindrical,  less  nodular  shape  of 
the  tubercular  tumor,  associated  with  the  presence  of  other  tubercular  foci,  are 
the  most  distinctive  features.  Bacilli  would  probably  not  be  found  in  the  stools, 
or  at  any  rate  but  rarely,  while  the  disease  is  limited  to  the  appendix.  The  tuber- 
culin test  may  possibly  aid  in  the  differential  diagnosis.  Fortunately,  in  all  these 
conditions  an  operation  is  indicated ;  even  after  the  abdomen  is  opened  the  true 
nature  of  the  disease  is  not  always  recognized,  and  often  the  new-growth  when 
small  is  overlooked,  or  is  considered  to  be  simply  an  obliterating  appendicitis. 
This  is  of  little  moment  when,  as  is  often  the  case,  the  growth  occupies  the  tip 
of  the  appendix;  but  when  it  is  situated  near  the  cecal  end  it  is  of  vital  impor- 
tance. 

While  the  usual  mistake  is  that  of  considering  a  new-growth  to  be  a  simple 
inflammatory  condition,  the  converse  may  also  occur,  and  in  some  instances  a 
chronic  inflammatory  condition,  accompanied  by  excessive  tissue  production, 
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has  given  the  impression  of  a  maUgnant  neoplasm.  The  following  case  is  a 
striking  example  of  the  diagnostic  difficulties  in  such  cases. 

J.  H.  H.,  Gyn.  No.  8751.  Negress,  age  twenty-four.  Admitted  with  a  history 
of  pelvic  pain,  dating  from  a  childbirth  two  years  previously.  The  pain  was  drag- 
ging in  character,  increased  on  exertion  and  relieved  by  recumbent  position.  There 
was  a  feeling  of  obstruction  on  defecation  and  at  times  considerable  pain;  there 
was  also  slight  bladder  irritation.  All  symptoms  had  been  much  worse  during  the 
past  five  or  six  months.  She  was  well  nourished,  her  tongue  clear,  temperature  and 
pulse  normal.  Examination  showed  the  pelvic  organs  normal  except  for  the  retro- 
posed  uterus.  In  the  ileocecal  region  there  was  a  mass  the  size  of  a  hen's  egg,  slightly 
irregular  in  outline,  of  rather  firm  consistency.  The  mass  could  be  moved  upward 
away  from  the  pelvic  brim,  but  could  also  be  brought  well  do^vn  into  the  pelvis  on 
the  right  side.  On  opening  the  abdomen  the  mass  in  the  ileocecal  region  was  found 
to  involve  the  head  of  the  cecum;  it  was  about  the  size  of  a  hen's  egg  and  hard. 
The  appendix  was  not  seen.  As  the  mass  strongly  suggested  a  new-growth,  extir- 
pation of  the  entire  affected  area  was  decided  upon,  and  was  accordingly  done,  after 
which  an  end-to-end  anastomosis  was  made.  Examination  of  the  removed  struc- 
ture showed  a  retrocecal  appendix,  surrounded  by  a  mass  of  dense  inflammatory 
tissue. 

Similar  cases  are  described  by  vSonnenburg,  Fenger,  Gerster  and  others, 
and  have  been  cited  in  Chap.  XV. 

The  finding  of  a  distinct  tumor  in  the  appendix  should  always  be  regarded 
with  suspicion,  because  innocent  tumors  are  rare;  whereas  carcinoma  is  rela- 
tively common.  While  it  is  often  impossible  to  determine  the  true  nature  of 
the  growth  when  it  is  in  situ,  it  can  usually  be  recognized  in  the  gross  specimen 
by  examining  the  cut  surface  and  noting  the  relation  of  the  tumor  to  the 
appendical  walls.  In  doubtful  cases,  especially  if  a  wide  resection  of  the  bowel 
is  necessary,  frozen  sections  should  be  examined  at  once  during  the  operation. 

Prognosis. — The  time  which  has  elapsed  since  the  majority  of  the  cases 
of  carcinoma  have  been  operated  on,  is  too  short  to  permit  of  a  positive  state- 
ment regarding  the  prognosis.  Up  to  1900,  only  3  cases  had  been  discovered 
at  operation,  Beger's  in  1882,  Stimson's  in  1896,  and  Weir's,  reported  in 
1903.  In  the  first  of  these,  extensive  invasion  of  surrounding  structures  had 
taken  place  at  the  time  of  operation.  I  have  not  been  able  to  obtain  the  later 
historjr  of  Stimson's  case.  Weir's  patient  remained  well  during  the  three  vears 
he  was  under  observation.  Since  1900,  20  cases  have  been  operated  on.  All 
recovered  from  the  operation,  and  so  far  as  I  can  learn,  with  the  exception  of 
Rolleston's  case,  none  have  shown  evidence  of  recurrence.  Some  months 
after  operation  Rolleston's  patient  was  in  poor  health  and  the  possibility  of  a 
recurrence  of  the  growth  was  suspected.  McBurney,  in  May,  1903,  wrote  me 
that  his  patient  (operated  on  eighteen  months  before)  was  in  good  health. 
Thorndike's  patient  two  years  after  operation  gave  no  evidence  of  return 
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of  the  growth.  The  case  which  I  reported  in  1900  shows  no  evidence  of  recur- 
rence at  the  present  time.  Monk's  case,  two  years  later,  was  operated  on  for 
pelvic  inflammation,  and  at  that  time  there  was  no  evidence  of  recurrence. 
Burn  AM 's  case,  operated  on  one  year  ago,  is  now  in  good  health.  Halsted's 
patient  (case  3)  was  living  five  years  after  operation. 

Secondary  carcinoma  of  the  appendix  is  not  uncommon,  occur- 
ring most  frequently  by  direct  invasion,  apparently  more  often  by  contiguity 
than  by  continuity  of  structure,  and  occasionally  by  means  of  metastases.  In 
a  considerable  number  of  cecal  tumors  the  appendix  is  involved ;  it  is  quite 


Fig.  381. — H.  A.  Kelly.    Invasion  of  the  Tip  of  the  Appendix  by  Contiguity  from  a  Papillary  Carcinoma 
OF  THE  Ovary,    a.  Papillary  Carcinoma.    (Gyn.  Path.  No.  5607.) 

frequently  invaded  by  tumors  to  which  it  has  become  adherent ;  and,  naturally, 
it  is  involved  in  cases  of  general  abdominal  carcinosis.  Out  of  3  cases  of  malig- 
nant ovarian  tumors  to  which  the  appendix  had  become  adherent  (observed  in 
the  gynecological  service  of  the  Johns  Hopkins  Hospital),  in  2  the  growth  had 
invaded  the  appendical  walls  (see  Fig.  381),  and  in  another  case  a  non-adherent 
carcinoma  of  the  ovary  had  given  rise  to  metastasis  in  the  appendix.  In  these 
rule,  the  growth  had  penetrated  the  peritoneal  and  muscular  coats 
of  the  appendix,  but  had  not  involved  the  mucous  membrane.  In  a  case  re- 
ported by  Whipham,  a  small  carcinomatous  tumor,  situated  in  the  mucous  and 


SARCOMA. 


757 


submucous  layers  of  the  appendix,  and  associated  with  carcinoma  of  the  ovary 
accompanied  by  general  metastases,  was  regarded  as  primary,  on  account  of 
the  location,  but  it  was  probably  a  metastatic  growth  from  the  ovarian  tumor. 

Sarcoma. — Sarcoma  of  the  intestine  in  general  is  rare,  and  Nothnagel,  in 
his  enumeration  of  the  distribution  of  the  collected  cases,  did  not  note  its  occur- 
rence in  the  vermiform  appendix.    Lamers  (I.  D.  Giessen,  1902)  mentions  two 


Fig.  382. — Bernays'  Case  of  Sarcoma  of  the  Appendix  Involving  the  Adjacent  Portion  of  the  Cecum. 

(See  p.  760.) 

cases  in  the  cecum  and  one  in  the  appendix.  He  also  describes  a  new  case  of 
cecal  sarcoma  in  a  boy  six  years  old.  From  time  to  time  cases  of  sarcoma  of  the 
appendix  have  been  reported,  but  in  the  majority  of  these  the  description  is- 
very  unsatisfactory.  Sonnenburg  merely  mentions  the  fact  that  he  has  seen 
a  case;  Gilford  describes  a  case  in  which  the  sarcomatous  tissue  had  formed 
around  a  concretion,  but  there  is  some  question  as  to  whether  he  was  not  dealing 
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with  a  hyperplastic  inflammatory  process.  Undoubted  examples  of  sarcoma 
originating  in  the  appendix  are  described  by  P.  Paterson  and  b}-  J.  C.  A\'arrex, 
and  a  third  case  has  been  furnished  me  by  A.  C.  Berxays  of  St.  Louis.  On 
account  of  the  rarity  of  sarcoma  of  the  intestine  and  of  the  especial  interest  at- 
tached to  these  cases  of  sarcoma  of  the  appendix,  a  brief  account  of  each  of 
these  is  given. 


T"iG.  383. — Section  from  the  Preceding  Case,  Showing  the  Diffuse  Infiltration  of  the  Walls  of  the 

Appendix  with  the  Saecoma  Cells.    (See  p.  760.) 
The  crypts  of  Lieberkiihn  are  preserved  in  places,  but  the  stroma  of  the  mucosa,  the  submucosa,  ana  the  mus- 
cular coats  are  wholly  replaced  by  the  new-growth. 

1.  J.  C.  Warren.  {Bost.  Med.  and  Siirg.  Jour.,  1S9S,  vol.  138,  p.  177.)  A 
boy,  six  3^ears  old,  entered  the  hospital  with  a  history  of  a  month's  illness  occasioned 
by  what  was  supposed  to  be  a  chronic  appendicitis  characterized  by  intermittent 
pain  in  the  appendical  region  and  slight  fever.  On  admission  there  was  a  small 
tumor  at  McBurney's  point.  He  was  kept  under  observation  for  ten  days,  during 
which  the  subjective  symj^toms  subsided,  but  the  tumor  remained.  Operation 
showed  a  new-growth  in  the  ileocecal  angle,  instead  of  a  suppurative  inflammation, 


SARCOMA. 


759 


the  surrounding  parts  being  more  or  less  glued  together.  The  mass  proved  to  con- 
sist of  the  greatly  enlarged  appendix,  which  was  the  size  of  a  thumb  in  diameter, 
and  of  enlarged  glands,  going  back  to  the  root  of  the  mesentery.  A  piece  excised 
for  examination  showed  round-cell  sarcoma.  The  cecum,  with  part  of  the  ileum 
and  corresponding  part  of  the  mesentery,  was  then  excised  and  the  intestine  anas- 
tomosed with  a  Murphy  button.  Complete  recovery  followed,  and  a  personal 
communication  in  1902,  four  years  after  operation,  stated  that  the  boy  was  enjoy- 
ing excellent  health,  with  no  evidence  of  recurrence. 

2.  P.  Paterson.  {Practitioner,  1903,  p.  55.)  A  man,  thirty-nine  years  old, 
gave  a  history  of  uneasiness  in  the  right  iliac  fossa  for  three  months,  with  occasional 
attacks  of  sharp  pain,  lasting  for  several  daj's.  His  bowels  were  constipated  during 
the  acute  attacks,  but  otherwise  normal;  he  had  never  had  any  vomiting,  ^^^len 
first  seen,  the  patient  was  suffering  from  an  acute  attack,  characterized  by  severe 
pain  in  the  right  iliac  fossa,  nausea,  and  anorexia.    His  temperature  was  100.8°  F. ; 
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Fig.  384. — Higher  Magnification  of  Fig.  383.    Sarcoma  of  the  Appendix.    (X  290.) 
The  section  shows  closely  packed,  round  cells  (a),  having  large  vesicular  nuclei  which  vary  somewhat  in  size  and 
staining  properties;  c  indicates  nuclear  division;  delicate  blood  capillaries  (b)  traverse  the  field. 

his  pulse  100.  Palpation  revealed  a  distinct,  tender  mass  in  the  right  iliac  fossa. 
On  operation  the  appendix  was  found  much  thickened,  firm,  and  bound  down 
by  adhesions  posteriorly,  while  the  omentum  was  attached  to  its  apex.  The  cecum 
was  also  thickened  for  a  radius  of  about  one-fourth  of  an  inch  around  the  attachment 
of  the  appendix.  The  appendix,  together  with  the  thickened  part  of  the  cecum, 
was  removed,  and  the  opening  closed.  The  patient  never  rallied  from  the  operation 
and  died  six  hours  later.  Postmortem  examination  failed  to  show  any  trace  of 
tumor  formation  elsewhere,  and  the  part  of  the  cecum  that  remained  in  situ  ap- 
peared healthy.  The  appendix  was  16.5  cm.  long  and  10  cm.  in  its  greatest  cir- 
cumference. The  growth  had  apparently  begun  near  the  apex  of  the  appendix  and 
extended  toward  the  cecum,  which  was  only  slightly  infiltrated.  Histologic 
examination  showed  a  round-cell  sarcoma  infiltrating  all  the  coats  with  the 
exception  of  the  peritoneum. 

3.  A.  C.  Bernays,  1902.    (Personal  communication.)    A  woman,  twentv-nine 
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years  old,  with  a  good  family  history,  and  both  parents  living,  had  been  in  good  health 
up  to  one  year  before  her  illness.  She  then  began  to  have  periodical  attacks  of  pain 
in  the  right  side  of  the  abdomen,  and  was  referred  to  Bemays  with  a  diagnosis  of 
appendicitis.  A  hard  tumor  could  then  be  plainly  felt.  Operation  was  deferred 
for  a  few  days,  because,  although  the  hard  tumor  was  what  might  have  been  ex- 
pected after  an  acute  attack  of  appendicitis,  the  temperature  was  normal.  On 
opening  the  abdomen,  the  appendix  was  found  free  in  the  peritoneal  cavity;  it  was 
10  cm.  long,  and  apparently  normal  in  its  distal  half,  but  in  its  proximal  portion 
it  was  greatly  enlarged  and  firm  to  the  touch,  the  infiltration  involving  the  adjacent 
wall  of  the  cecum  for  a  short  distance  on  one  side  (see  Fig.  382).  A  complete  exci- 
sion of  the  cecum  was  made,  and  the  patient  made  an  excellent  recover}'.  Histo- 
logic examination  showed  a  typical  round-cell  sarcoma  infiltrating  all  the 
layers  of  the  appendix  (see  Figs.  383  and  384).  The  cells,  which  were  fairly  regular 
in  size  and  in  their  staining  properties,  showed  very  active  nuclear  di^dsion.  The 
distal  portion  of  the  appendix  was  normal.  I  have  not  had  an  opportunity  to 
examine  the  wall  of  the  cecum  beyond  the  growth.  A  note  just  received  from 
Bernays  states  that  now,  September,  1904,  two  years  after  the  operation,  a  tumor  is 
again  present  in  the  abdomen,  which  is  probably  a  recurrent  growth. 
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CHAPTER  XXXII. 
CLINICAL  HISTORY  OF  THE  SPECIFIC  INFECTIONS. 

TUBERCULOSIS.    ACTINOMYCOSIS.    AMCEBIC  DYSENTERY. 
TUBERCULOSIS. 

Intestinal  tuberculosis  is  mostly  secondary,  occurring  in  the  last  stages  of 
lung  tuberculosis.  In  such  cases  the  resistance  of  the  organism  is  so  slight  that 
the  lesions  become  widely  distributed  over  the  intestine,  and  ulcers  showing  no 
tendency  to  heal  are  produced,  which  frequently  advance  to  perforation  with 
consequent  fatal  peritonitis.  In  a  considerable  proportion  of  these  cases  the 
perforation  occurs  in  the  appendix.  Intestinal  tuberculosis  is  of  especial  impor- 
tance when  localized  in  the  ileocecal  region.  In  such  cases  the  disease  is  usually 
primary,  or  if  secondary  has  a  comparativel^y  insignificant  focus  in  some  other 
organ,  usually  the  lung.  The  organism  still  having  the  strength  to  limit  the 
tubercular  process,  the  lesions  show  a  tendency  to  healing  with  cicatrization  of 
the  ulcers,  or  to  infiltration  and  connective-tissue  proliferation  (Lenzmann). 

It  has  long  been  known  that  the  ileocecal  region  is  the  favorite  site  for  the 
localization  of  intestinal  tuberculosis,  whether  secondary  or  primary,  and  since 
Hartmann  and  Pilliet  in  1890  called  attention  to  the  occurrence  of  the  tumor- 
like tuberculous  lesions  in  the  intestine,  this  form  of  the  disease  has  been  found 
to  be  almost  constantly  confined  to  the  ileocecal  region.  Infection  of  the  appen- 
dix commonly  occurs  by  direct  continuity  from  the  cecum,  or  as  a  local  mani- 
festation of  a  general  infection ;  an  infection  of  the  bowel  secondary  to  pulmo- 
nary tuberculosis,  however,  may  be  entirely  localized  in  the  appendix.  P'enwick 
and  DoDWELL  (Lancet,  1894,  vol.  2,  p.  133)  found  that  in  17  cases  occurring 
among  2000  autopsies  on  persons  dying  of  tuberculosis,  the  intestinal  ulcera- 
tion was  limited  to  the  appendix.  Furthermore,  the  appendix  is  often  invaded 
through  direct  contact  with  a  tubercular  tube  or  ovary.  Thus,  out  of  7  instances 
in  which  I  have  found  the  appendix  adherent  to  the  diseased  pelvic  organs,  in 
4  the  tubercular  process  had  invaded  the  wall  of  the  appendix.  In  one,  the 
appendix  was  involved  in  a  general  peritoneal  tuberculosis,  secondary  to  the 
tubal  disease  (see  Fig.  385).  Primary  tuberculosis  of  the  appendix  is  appar- 
ently very  rare.  It  is  difficult  to  judge  of  its  exact  frequency,  because  in  the 
absence  of  postmortem  demonstration,  the  presence  of  other  foci  cannot  be 
positively  excluded;  while,  on  the  other  hand,  many  cases  undoubtedly  pass 
unrecognized,  owing  to  their  resemblance,  both  clinically  and  macroscopically, 
to  ordinary  acute  or  subacute  appendicitis. 
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A  few  cases,  however,  have  been  described  in  which  the  e^'idence  strongly 
pointed  to  a  primary  affection  of  the  appendix,  and  was  confirmed  b}-  the  com- 
plete restoration  of  the  patient's  health  after  the  appendix  had  been  removed. 
The  only  definite  examples  which  I  have  been  able  to  find  are  the  cases  of  the 
usual  ulcerative  form  described  by  Sonnenburg,  and  by  McCosh  and  Hawkes, 
and  a  case  of  hyperplastic  tuberculosis  described  by  Crowder.  Mosher  de- 
scribes a  case  in  which  at  operation  the  tubercular  infection  seemed  limited  to 
the  appendix,  but  three  years  later  the  patient  died  of  pulmonary  tuberculosis. 
An  additional  case  has  been  sent  me  by  F.  Henrotin  of  Chicago,  and  two  others 

have  come  under  my  own 
observation,  one  in  my  priv- 
ate hospital,  and  the  other  in 
the  practice  of  my  associate, 
T.  S.  Ci-LLEx.  The  nature 
of  the  lesions  in  these  cases 
was  wholly  misuspected,  until 
it  was  discovered  in  the  course 
of  the  routine  laboratory  ex- 
amination of  the  specimen. 
A  third  case,  operated  on  for 
acute  appendicitis,  was  found 
on  microscopic  examination 
to  present  advanced  tuber- 
cular lesions,  but  on  account 
of  some  thickening  in  the 
walls  of  the  cecum  observed 
during  the  operation,  as  well 
as  owing  to  the  presence  of 
hardened  cer^-ical  glands,  it 
seemed  probable  that  the 
lesion  of  the  appendix  was 
secondary.    The  clinical  notes  of  the  cases  are  as  follows:* 

1.  F.  Henrotin.  {Personal  communication.)  A  woman,  twenty-one  years 
old,  was  admitted  to  a  hospital  with  a  history  of  severe  pain  accompanied  by  A'omit- 
ing,  occurring  at  each  menstrual  period.  The  first  attack  occurred  eighteen  months 
before  she  was  seen,  but  there  was  no  recurrence  until  six  months  later,  since  which 
time  it  had  accompanied  everj^  period.  The  attacks  began  with  pain,  vers-  severe 
on  the  right  side  and  slight  on  the  left.  "N'omiting  followed  in  a  few  hours.  The 
spontaneous  pain  ceased  when  menstruation  ended,  but  tenderness  in  the  right  side 
was  almost  constantlj''  present.  The  bowels  were  fairlj'-  regular,  hut  the  patient 
suffered  from  indigestion,  and  had  become  considerably  thinner  than  usual.  At 
operation  the  appendix  was  found  elongated,  thickened,  and  adherent  to  the  iliac 

*  For  pathological  description  see  Chap.  XV. 


Fig.  385. — Peritoneal  Tuberculosis  Involving  the  Appen- 
dix, WHICH  HAS  become  PaRTLY  TwiSTED  ON  ITS  Axis. 
(Mrs.  P.,  April  12,  1902.) 
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fossa  at  its  apex  by  web-like  adhesions;  there  were  also  a  few  adhesions  near  its 
base.  It  was  removed  by  the  usual  cuff  operation,  and  a  jDortion  of  the  right  ovary, 
which  was  cj'stic,  was  also  removed.  The  result  was  primary  union,  with  entire 
recovery  from  the  previous  symptoms,  and  no  evidence  of  tubercular  disease  (Fig. 
204). 

2.  T.  S.  CuLLEN.  The  patient,  an  unmarried  woman,  twenty-three  years  old, 
whose  family  and  personal  history  were  unimportant,  had  complained  for  about 
a  year  of  dull  pain  in  the  right  lower  abdomen.  There  had  been,  however,  no  acute 
attacks.  Apart  from  the  local  condition,  the  physical  examination  was  negative; 
the  temperature  was  normal.  At  operation  the  appendix  was  found  to  be  brightly 
injected,  and  its  surface  presented  a  pock-marked  appearance;  it  was,  however,  free 
from  adhesions.  There  was  no  other  evidence  of  abdominal  disease.  The  patient 
made  an  uneventful  recovery  and  was  relieved  of  her  symptoms.  Histologic  exami- 
nation showed  extensive  tubercular  invasion  of  the  mucosa  and  submucosa,  with 
slight  involvement  of  the  muscularis. 

3.  S.  Q.,  San.  No.  1309,  Feb.,  1902.  Thirty-two  years  old,  married.  Marked 
family  history  of  tuberculosis.  The  patient  had  had  pleurisy  when  twenty  years 
old,  also  "inflammation  of  the  bowels"  followed  by  diarrhea  lasting  for  two  years, 
and  cystitis.  Two  months  before  coming  under  my  care  myomectomy  had  been 
performed,  but  the  bladder  symptoms  and  bearing-down  pain  in  the  pelvis,  from 
which  she  suffered,  continued.  There  were  no  signs  of  appendical  disease  and  no 
physical  evidence  of  tuberculosis.  Operation  showed  extensive  pelvic  disease  with 
adhesions  involving  the  uterus,  tubes,  and  ovaries,  as  well  as  the  appendix,  which 
was  atrophied  and  adherent  behind  the  colon.  It  was  3.5  cm.  long  and  4  mm.  in 
diameter,  covered  with  adhesions,  and  its  canal  was  totally  obliterated.  There  was 
nothing  in  its  gross  appearance  to  suggest  tuberculosis,  but  under  the  microscope  it 
was  found  that  the  mucosa  and  submucosa  were  entirely  replaced  by  typical  tuber- 
cular tissue.  Tubercle  bacilli  were  found,  but  with  difficulty.  Six  months  later 
the  patient  wrote  that  except  for  the  continued  bladder  irritability,  she  was  in  ex- 
cellent health  and  was  gaining  in  ^^-eight. 

4.  SoNNENBURG.  (Perityphlitis,  1900,  p.  68.)  The  patient  was  a  single  woman 
who  gave  a  history  of  recurrent  appendicitis  extending  over  a  period  of  three  years. 
There  was  an  indefinite  resistance  in  the  right  iliac  fossa,  which  was  slightly  tender 
on  deep  palpation.  There  was  no  evidence  of  any  tubercular  affection  of  the  lungs 
or  other  organs,  and  no  family  history  of  tuberculosis. 

5.  McCosH  and  Hawkes.  (A?ner.  Jour.  Med.  Sci.,  1902.)  The  only  state- 
ment made  in  regard  to  this  case  is  that  the  symptoms  from  which  the  patient 
suffered  were  evidently  due  to  pyosalpinx  and  to  appendicitis.  The  inflamma- 
tion of  the  appendix  was  found  on  microscopic  examination  to  be  tubercular,  the 
pyosalpinx  non-tubercular. 

6.  Chowder,  Chicago.  (Personal  coviynunication .)  A  man  forty-seven  years 
old,  whose  father  had  died  of  tuberculosis,  gave  a  history  of  griping  pain  in  the  abdo- 
men beginning  several  months  before  he  was  seen.  The  pain  had  been  of  only  a  few 
minutes'  duration  until  the  last  few  weeks,  when  it  increased  in  frequency  and  in 
severity,  and  after  about  ten  days  it  was  accompanied  by  nausea  and  once  by  vomit- 
ing. There  was  pain  and  tenderness  in  the  right  iliac  fossa.  On  admission  to  the 
hospital  there  was  a  tender  swelling  in  the  region  of  the  appendix,  extending  down 
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to  Poupart's  ligament.  The  next  afternoon  the  temperature  was  100°  F.,  but 
thereafter  it  remained  normal.  Eight  clays  later  all  spontaneous  pain  had  disap- 
peared, the  swelling  was  much  reduced  in  size,  and  pressure  gave  only  an  indistinct 
sense  of  tenderness.  At  operation,  performed  a  week  later  by  C.  Fenger,  the 
enlarged  appendix,  including  a  portion  of  the  cecal  wall  which  was  moderately 
thickened,  was  removed.  There  was  no  evidence  of  peritoneal  tuberculosis.  Heal- 
ing took  place  without  complications.  Two  weeks  after  operation  the  patient 
developed  an  acute  orchitis,  on  the  right  side,  which  gradually  subsided,  but  on 
account  of  some  induration  persisting,  an  incision  was  made  three  months  later; 
no  evidence  of  tuberculosis,  however,  was  discovered.  When  seen  eighteen  months 
later,  the  patient  reported  perfect  health  and  showed  no  signs  of  local  recurrence 
or  any  evidence  of  tuberculosis  in  any  other  part  of  the  body  (Figs.  205,  206,  and 
207). 

An  analysis  of  these  few  cases  shows  that  apart  from  the  family  history  of 
tuberculous  disease  in  two,  and  the  indefinite  history  of  antecedent  tubercular 
foci  in  one,  there  were  no  signs  nor  symptoms  by  which  the  affection  could  be 
distinguished  from  simple  chronic,  or  subacute  appendicitis.  The  irregular 
diarrhea,  or  alternating  constipation  and  diarrhea,  often  found  with  tuberculosis 
of  the  direct  intestinal  canal,  was  not  observed,  nor  was  there  ever  any  blood 
in  the  stools.  With  the  exception  of  Case  1,  the  general  health  of  the  patient 
was  not  affected.  The  detection  of  the  specific  organism  in  the  stools  would  be 
a  valuable  aid  in  the  diagnosis,  but,  while  the  disease  is  limited  to  the  appen- 
dix, it  is  not  apt  to  be  present.  The  tuberculin  test  would  be  onty  of  negative 
value,  as  it  is  impossible  to  exclude  other  foci.  Moreover,  its  use  is  scarcely 
justifiable,  since  operation  is  advisable  in  any  case.  These  cases  of  localized 
tuberculosis,  as  I  have  said  before,  are  essentially  chronic,  and  have  a  tendency 
to  undergo  fibrous  transformation ;  it  is  apparenth^  but  seldom  in  an  early  stage 
that  they  are  the  source  of  a  more  general  infection.  As  a  rule,  adhesions  are 
present,  which  in  the  event  of  a  perforation  would  tend  to  limit  the  infection  to 
the  right  iliac  region.  Involvement  of  the  regional  lymph  glands,  however,  is 
frequent,  and  the  invasion  of  the  ileocecal  region  is,  finallj^,  extremely  extensive. 

When  tuberculosis  of  the  appendix  has  involved  the  neighboring  portion  of 
the  cecum,  or  when  it  merely  accompanies  a  primary  cecal  or  general  intestinal 
affection,  the  symptoms  are  masked  by  those  of  a  more  pronounced  character 
produced  by  the  latter  disease.  In  the  ordinary,  widely  disseminated,  ulcerative 
tuberculosis  of  the  bowel,  which  occurs  in  the  late  stages  of  a  large  proportion  of 
all  cases  of  lung  tuberculosis,  the  gastro-intestinal  symptoms  are  general,  and  are 
characterized  chiefly  by  anorexia,  by  more  or  less  constant  diarrhea,  abdominal 
pain,  irregular  pyrexia,  and  frequently  by  the  passage  of  mucus  and  blood  in  the 
stools.  When  the  affection  is  localized  in  the  right  iliac  fossa,  acute  symp- 
toms are  seldom  observed,  and  the  disease  may  advance  so  insidiously  that  the 
first  evidence  of  its  presence  is  the  occurrence  of  sudden  acute  intestinal  obstruc- 
tion, or  of  perforation. 
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In  a  recent  case  of  T.  S.  Cullen's,  the  patient,  who  was  a  strong-looking  Irish 
woman,  twenty-four  years  old,  gave  a  history  of  abdominal  cramps  occurring  two 
or  three  times  a  month  for  about  a  year,  in  addition  to  which  she  was  somewhat 


Fig.  386. — T.  S.  Cullen's  Case  of  Inflammatory  Thickening  with  Tuberculous  Stricture  of  the  As- 
cending Colon  Followed  by  Perforation  op  the  Colon  just  Above  the  Cecum. 
Tuberculous  lymph  glands  present  at  ileocecal  angle.    Resection  and  end-to-end  anastomosis.  Recovery. 

(Natural  size.) 

constipated.  For  about  a  week  before  admission  to  the  hospital  she  had  inter- 
mittent pains  in  the  right  abdomen,  and  the  night  before  operation  she  was  taken 
with  a  severe  pain,  followed  by  a  movement  of  the  bowels.    The  following  morn- 
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ing  she  was  able  to  attend  to  her  usual  duties,  but  in  the  evening  was  again  seized 
with  acute  pain  in  the  region  of  the  appendix.  When  seen  about  two  hours  later, 
there  was  marked  rigidity  of  the  muscles  over  the  appendix  region,  with  slight 
fever,  pulse  full  and  regular.  Examination  of  the  blood  showed  a  total  absence 
of  eosinophiles,  which  was  the  chief  indication  for  an  earh^  operation,  performed 


Fig.  387. — Cross-section  of  the  Preceding. 
Showing  the  great  thickening  of  the  bowel  at  the  point  of  stricture,  and  its  funnel-shaped  orifice  completely  oc- 
cluded by  a  shot.    The  point  of  perforation  is  seen  on  the  left. 

four  hours  later.  There  was  then  found  a  perforation  of  the  cecum,  consequent 
upon  an  almost  complete  stenosis,  due  to  the  cicatrization  of  an  old  annular 
tubercular  ulcer  (see  Figs.  386  and  387). 

The  onset  of  the  ileocecal  affection  is  usually  indefinite,  the  earliest  symp- 
toms, as  a  rule,  consisting  of  dyspepsia,  anorexia,  nausea,  irregular  diarrhea, 
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and  sliglit  fever.  When  stenoses  have  formed,  symptoms  of  chronic  obstruction 
are  common.  Cohcky  pains  in  the  abdomen  and  more  or  less  flatulency,  most 
marked  in  the  cecal  region,  constipation  alternating  with  diarrhea,  and  some- 
times vomiting,  are  then  prominent  symptoms.  The  stools  may  show  nothing 
characteristic;  sometimes  there  is  a  great  deal  of  mucus,  and  occasionally  blood. 


Tuberculous  areas 

Fig.  388. — Finney's  Case  of  Tuberculosis  of  Cecum  and  Appendix  Extending  up  into  Colon. 
Resection  and  anastomosis,  March  25,  1903.    L.  ,T.,  female,  age  twenty-six.    (Natural  size.) 


In  the  case  shown  in  Fig.  388  (Surg.  No.  14506)  there  was  a  history  of  frequent 
stools,  with  severe  attacks  of  gastric  pain  and  distention,  slight  elevation  of 
temperature,  and  emaciation  extending  over  a  period  of  three  years.  There  was 
a  marked  family  history  of  tuberculosis.  The  stools  contained  much  mucus, 
but  no  blood,  and  search  for  tubercle  bacilli  was  negative.    The  abdomen  felt 
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somewhat  boggy,  but  there  was  no  especial  tenderness.  The  temperature  was 
99.5°  F. ;  the  leucocyte  count  was  5600. 

The  hyperplastic  form  of  tuberculosis  develops  very  insidiously.  Colicky 
abdominal  pain,  at  first  occurring  at  long  intervals,  but  becoming  progressivel}' 
more  acute  and  more  frequent,  is  the  most  constant  symptom.  The  later 
symptoms  are  usually  those  of  gradually  advancing  obstruction,  accompanied 
with  evening  pyrexia,  emaciation,  and  loss  of  strength.  In  some  cases  recm*- 
rent  acute  attacks,  closely  simulating  recurrent  appendicitis,  are  the  most 
prominent  features  in  the  clinical  history.  As  a  rule,  how^ever,  the  patient  does 
not  entirely  recover  in  the  intervals.  The  most  conspicuous  physical  sign  is 
the  presence  of  a  tumor  in  the  right  iliac  fossa.  This  may  be  so  prominent  as 
to  be  noticeable  on  mere  inspection.  It  is  more  or  less  cylindrical,  somewhat 
nodular,  and  as  a  rule  possesses  slight  or  no  mobility.  It  is  somewhat  tender, 
but  rarely  acutely  so.  The  disease  may  closely  simulate  a  new-growth  of  the 
cecal  region,  or  a  peri-appendical  exudate.  The  age  incidence  of  the  disease 
corresponds  with  that  of  carcinoma.  The  most  distinctive  features  in  the 
diagnosis  are  the  gradual  development  and  the  character  of  the  tumor,  which 
is  more  sharply  outlined  and  less  tender  than  a  perityphlitic  mass,  while  it  is 
less  nodular  than  a  carcinoma  and  more  nearly  preserves  the  normal  contour 
of  the  bowel.  The  shape  may  strikingly  resemble  that  of  a  sarcoma.  The 
latter  condition,  however,  is  too  rare  to  complicate  the  diagnosis  frequently. 
The  detection  of  tubercle  bacilli  in  the  stools  is  of  positive  value,  pointing 
directly  to  intestinal  tuberculosis,  because,  as  mentioned  above,  this  localized 
tubercular  process  is  seldom  complicated  with  active  tuberculosis  elsewhere, 
so  that  the  possibility  of  other  sources  for  the  organisms  need  not  be  considered. 


ACTINOMYCOSIS. 

Actinomycosis  h  o  m  i  n  i  s  has  only  recently  come  to  be  regarded 
as  anything  more  than  a  pathologic  curiosity.  Murphy  in  1885  reported  the 
first  case  in  America,  but  since  then  over  100  cases  have  been  reported  in  this 
country  by  W.  S.  Erving  (Johns  Hopkins  Hospital  Bull,  1902),  while  Illich 
{Beit.  z.  klin.  Akt.,  Wien,  1892)  collected  421  cases  from  the  literature.  In 
about  20  per  cent,  of  these  cases  the  disease  was  localized  in  the  abdomen,  and 
in  the  majority,  the  infection  atrium  was  the  vermiform  appendix.  Four  cases 
of  actinomycosis  affecting  the  right  side  of  the  abdomen  have  been  observed  in 
the  Johns  Hopkins  Hospital,  3  in  the  surgical  department  and  1  in  my  own 
clinic.  The  clinical  histories  of  these  cases  were  so  strikingly  similar  that  only 
one  case  will  be  cited  as  an  example. 

J.  H.  H.,  Gyn.  No.  6961.  A  negress,  twenty-eight  years  old,  had  spent  most 
of  her  life  on  a  farm.  Five  months  before  admission,  while  in  good  health  and  hav- 
ing had  no  symptoms  of  intestinal  trouble,  she  was  suddenly  seized  with  intense 
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colicky  pain  in  the  right  lower  abdomen.  The  pain  continued  several  weeks,  and 
at  the  end  of  the  first  week  a  swelling  the  size  of  a  hen's  egg  was  noticed  in  the 
region  of  the  appendix.  This  swelling  gradually  spread  throughout  the  entire 
lower  abdomen.  About  a  week  before  admission  a  small  sinus  appeared  in  the 
vicinity  of  the  umbilicus  discharging  puriform  material.  The  mass  was  hard  and 
board-like  and  the  abdominal  walls  densely  infiltrated.  The  temperature  was 
remittent,  ranging  from  99°  to  100°  F.,  with  a  leucocytosis  of  12,000.  An  inci- 
sion in  the  median  line  opened  into  a  large  necrotic  cavity  in  the  abdominal  wall. 
The  tissue  removed  showed  actinomycotic  infiltration.  There  was  no  attempt  at 
healing,  although  the  temperature  fell  to  normal.  About  four  weeks  later,  ex- 
tensive lateral  incisions  were  made  and  the  potassium  iodide  treatment,  begun  a 
few  days  before,  was  continued.  Marked  improvement  was  then  observed,  the 
induration  almost  disappeared,  and  the  incisions  healed  rapidly;  but  a  few 
weeks  afterward  pain  made  its  appearance  in  the  right  thoracic  region,  accom- 
panied with  fever.  Two  weeks  later  there  was  a  severe  chill,  followed  hy  a  rise  of 
temperature  to  106°  F. ;  the  leucocytes  at  the  time  were  5800.  There  was  tender- 
ness over  the  liver  and  increase  in  its  area  of  dulness.  A  few  days  before  death, 
three  months  from  the  time  of  admission,  definite  signs  of  lung  involvement 
appeared  (see  Fig.  208). 

Etiology. — The  disease  is  probably  contracted  from  grain,  or  from  infected 
animals.  It  is  most  commonty  found  in  farmers,  cattlemen,  and  those  concerned 
with  the  management  of  live  stock  or  grain.  In  some  instances  there  is  a  definite 
history  of  caring  for  infected  animals,  and  in  several  of  the  reported  cases  a  grain 
of  wheat  or  barley  has  been  found  in  the  midst  of  the  actinomycotic  mass.  Men 
seem  to  be  more  frequently  attacked  than  w^omen,  the  proportion  being  about  3 
to  1.  The  difference  maybe  plausibly  explained  by  the  fact  that  men  are  more  fre- 
quently employed  about  animals,  and  in  handling  grain,  and  more  often  have  the 
habit  of  putting  grains  or  straw-  into  the  mouth.  Any  age  may  be  affected,  but 
the  disease  is  most  frequent  about  middle  life.  It  may  run  a  very  slow  course  or 
may  develop  rapidly.  In  one  instance  it  continued  only  four  w^eeks,  in  another 
thirteen  years  (Erving),  but,  as  a  rule,  the  course  is  chronic,  the  parts  affected 
early  showing  a  tendency  to  heal,  while  new  foci  are  de"\Tloping  elsew^here.  In 
the  abdominal  cases  the  clinical  history  at  the  outset  resembles  appendicitis. 
The  onset  is  often  acute,  and  is  characterized  by  the  occurrence  of  sharp,  cramp- 
like abdominal  pains,  wdiich  continue  more  or  less  constantly  for  a  few^  days  or 
weeks,  then  subsiding  and  perhaps  not  recurring  for  tw^o  or  three  months.  Gener- 
ally, however,  after  the  acute  attack  has  subsided,  more  or  less  soreness  persists 
and  a  tender  swelling  is  noticed  in  the  appendical  region.  In  a  case  related  by 
L.  Thedenot  (A^.  Y.  Med.  Rec,  1900)  the  patient,  a  young  man,  aged  eighteen, 
who  had  been  a  groom,  gave  a  history  of  a  sudden  attack  of  violent  and  contin- 
uous pain  in  the  right  iliac  fossa.  He  improved,  and  operation  was  advised. 
On  admission  there  was  no  pain,  but  great  lassitude  and  anorexia.  The  appen- 
dix, which  was  apparently  slightly  inflamed  and  sw^oUen,  was  remoA'ed  and  a 
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gauze  drain  left  in.  The  wound  healed  slowly  and  a  very  hard  mass  formed 
in  contact  with  the  appendix  stump,  which  appeared  to  increase.  Examination 
of  scrapings  showed  the  ray  fungus,  which  had  not  been  found  in  the  appendix. 
In  the  4  cases  observed  in  the  Johns  Hopkins  Hospital  the  onset  was  marked  by 
sudden,  severe  colicky  pains,  occurring  without  warning  while  the  patient  was 
in  good  health,  and  not  accompanied  with  nausea,  vomiting,  or  other  gastro- 
intestinal symptoms.  The  temperature  is  usually  but  slightly  elevated  in  the 
early  stages,  but,  owing  to  the  liability  of  mixed  infection  supervening  in  the 
abdominal  cases,  a  septic  temperature  accompanied  with  chills  frequently  devel- 
ops. The  leucocytes  vary  greatly,  in  some  cases  being  almost  normal,  in  others 
numbering  28,000  to  36,000.  As  the  disease  advances  the  most  characteristic 
sign  is  the  progressive  increase  in  the  mass  and  the  brawny  infiltration  of  the 
tissues.  The  rigid,  board-like  abdominal  walls  are  not  found  in  any  other  condi- 
tion. Practically  the  whole  abdomen  may  be  involved,  the  older  foci,  as  I 
have  said,  retrogressing  while  others  form.  The  infection  gradually  extends 
to  the  surface,  when  sinuses,  often  multiple,  appear  and  discharge  a  reddish- 
yellow  puriform  material,  which  is  often  extremely  offensive.  The  character- 
istic sulphur  granules  are  then  usually  seen.  In  rare  instances  the  disease  spreads 
superficially  and  remains  localized  in  the  intestinal  mucous  membrane.  Two 
cases  only  (Canali  and  Chiari)  have  been  described  (0.  Daske,  /.  D.  Griefswald, 
1902).  HoFMEisTER  (Beit.  f.  klin.  Chir.,  1900,  Bd.  26,  p.  344)  describes  two  un- 
usual cases  in  which,  without  extension  to  the  neighboring  structiues,  there  was 
great  thickening  of  the  walls  of  the  appendix  and  cecum,  which  might  have  been 
confused  with  neoplasm,  especially  sarcoma,  or  with  hyperplastic  tuberculosis. 
In  such  a  case  the  nature  of  the  disease  is  recognized  by  the  appearance  of  the 
characteristic  granules  in  the  stools.  The  final  event  in  the  course  of  the  disease 
is  the  occurrence  of  metastases,  with  the  development  of  nodules  in  the  lungs, 
heart,  brain,  liver,  and  other  organs. 


AMCEBIC  DYSENTERY. 

Amoebic  dysenter}^  is  of  interest  in  connection  with  diseases  of  the  vermiform 
appendix,  on  account  of  the  comparatively  frequent  occurrence  of  perforation  of 
this  organ  as  a  fatal  complication  of  the  disease.  Rogers,  who  has  observed  a 
large  number  of  cases  in  India,  finds  that  the  appendix  is  often  severely  affected 
and  is  especially  liable  to  become  perforated.  As  a  rule,  symptoms  referable  to 
the  appendical  involvement  cannot  be  distinguished  from  the  symptoms  pro- 
duced b}^  the  lesions  in  the  cecum  and  colon.  The  distinctive  features  of  the  dis- 
ease are  the  "  irregular  diarrhea,  marked  by  exacerbations  and  intermissions,  and 
progressive  loss  of  strength  and  flesh. "  The  stools  are  often  bloody  or  mucoid 
at  the  outset,  but  later  their  chief  characteristic  is  their  fluidity.  The  detection 
of  the  amoeba  in  the  stools  is  the  only  positi^'e  evidence  of  the  nature  of  the  dis- 
ease.   In  the  event  of  a  perforation  the  characteristic  symptoms  of  perforative 
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peritonitis  develop,  and  when  the  patient  has  been  known  to  be  the  victim  of  the 
amoebic  affection,  the  onset  of  peritonitis  and  its  cause  are  readily  recognized. 
In  somewhat  rare  instances  where  acute  symptoms  are  absent  the  nature  of  the 
dysentery  is  not  recognized,  and  in  such  a  case  the  sudden  development  of  symp- 
toms of  perforative  appendicitis  may  be  referred  to  a  simple  appendicitis.  As 
prompt  surgical  intervention  is  indicated  in  either  case,  this  is  of  less  importance, 
and  at  operation  the  characteristic  lesions  are  usually  easily  recognized. 


CHAPTER  XXXIII. 


OPERATIVE  TREATMENT  OF  NEOPLASMS  AND  SPECIFIC 

INFECTIONS. 

DISEASE  LIMITED  TO  THE  APPENDIX.    DISEASE  IN  THE  ILEOCECAL  REGION. 

OPERATION  FOR  DISEASE  LIMITED  TO  THE  APPENDIX. 

Tumors. — ^The  operation  for  removal  of  a  polyp,  a  myoma,  or  a  car- 
cinoma of  the  appendix  differs  in  no  important  respect,  as  a  rule,  from  the 
extirpation  of  the  appendix  for  other  causes. 

Polyps  of  the  appendix,  so  far  as  they  have  yet  been  observed,  appear 
to  be  little,  soft  tumors,  which  may  not  be  discovered  before  the  removal  of  the 
organ,  or  if  they  attract  attention  earlier,  are  simply  noted  as  enlargements  of  its 
lumen. 

M  y  0  m  a  t  a ,  on  the  other  hand,  in  the  three  cases  reported,  were  little  nodules, 
not  unlikely  to  be  mistaken  for  chronic  inflammator}'  thickening ;  the}'  might 
also  be  mistaken  for  carcinoma. 

The  carcinomata  (adeno-  and  colloid)  are  the  only  other  tumors  limited 
to  the  appendix.  The  adeno-carcinomata,  which  have  never  yet 
been  diagnosed  before  operation,  appear,  as  a  rule,  as  little  circumscribed  nodviles, 
usually  associated  with  peri-appendicitis,  and  in  several  instances  with  perfora- 
tion. Bearing  in  mind  the  marked  characteristics  of  this  affection,  and  the 
fact  that  it  occurs  with  a  frequency  hitherto  unsuspected,  as  shown  by  the  num- 
ber of  collected  cases  (see  Chap.  XXXI),  operators  will,  no  doubt,  be  more 
alert  in  future  concerning  it,  and  more  ready  to  suspect  the  nature  of  the  disease 
with  which  they  have  to  deal,  even  before  it  is  established  by  microscopic  exami- 
nation. An  incision  through  the  nodule  while  the  patient  is  on  the  operating 
table,  will  often  give  unmistakable  evidence  to  a  practised  eye.  The  treatment 
is  a  wide  excision  extending  well  into  the  mesenteriolum,  and  a  painstaking 
investigation  for  glandular  metastases.  Where  the  disease  has  extended  be5'ond 
the  appendix  into  the  neighboring  cecum,  a  resection  of  the  appendix,  together 
with  a  wide  resection  of  the  cecum,  is  the  proper  course.  This  method  must 
also  be  pursued  in  those  cases,  carefully  noted,  in  which  the  disease  has  localized 
itself  near  the  base  of  the  appendix.  In  two  instances  in  which  the  glandular 
metastases  were  so  far  advanced  that  an  operation  was  out  of  the  question,  there 
was  no  cecal  involvement  whatever. 

I  know  of  but  one  case  of  c  o  1 1  o  i  d  carcinoma  of  the  appendix  which 
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has  been  the  subject  of  operation,  and  this  was  Elting's.  Elting's  other  case 
(Chap.  XXXI,  Figs.  379  and  380)  was  one  in  which  it  will  be  seen  from  the 
reproductions  that  the  mass  could  easily  have  been  extirpated,  as  it  was  per- 
fectly localized  in  the  appendix. 

The  only  cases  of  sarcoma  of  the  appendix  which  have  been  operated  upon, 
so  far  as  I  know,  are  those  of  J.  C.  Warren,  P.  Paterson,  and  A.  C.  Bernays 
(see  Chap.  XXXI,  p.  758  to  p.  760).  In  each  of  these  the  appendix  was 
enlarged  and  thickened  and  the  disease  extended  a  short  distance  upward  into 
the  cecum.  In  operation  upon  one  of  them  the  excision  was  made  just  beyond 
the  growth,  while  in  the  other  two  the  entire  cecum  was  extirpated. 

Tuberculosis. — A  simple  tubercular  process  limited  to  the  appendix  may 
assume  an  o  b  1  i  t  e  r  a  t  i  v  e  for  m  like  that  of  a  uterine  salpingitis,  or  it 
may  appear  as  an  acute  appendicitis,  with  ulceration  of  the  mucosa  and  surround- 
ing adhesions.  Such  cases  need  no  special  comment  from  a  surgical  standpoint, 
as  they  differ  in  no  way  from  other  appendicitides  to  the  naked  eye,  and  the 
nature  of  the  process  is  discoverable  only  after  a  microscopic  study  of  the  part 
removed.  In  Crowder's  case  of  hyperplastic  tuberculosis 
("appendicitis  tuberculosa  hyperplastica''')  not  only  was  the  diameter  of  the 
organ  much  enlarged,  but  the  disease  extended  up  into  the  neighboring  cecum 
as  well.  The  removal  of  the  disease  was  effected  by  an  excision  including  the 
cecum,  a  procedure  which  requires  no  special  description. 

OPERATIONS  FOR  ILEOCECAL  TUMORS. 

The  fact  that  tumors  in  the  ileocecal  region  are  frequently  confused  with 
appendicitis  convinces  me  that  their  surgical  treatment  ought  to  be,  at  least, 
briefly  described  here. 

Extensive  operations  upon  the  ileocecal  region  with  resection  of  the  cecum, 
of  a  part  of  the  ileum,  or  of  the  ascending  colon,  or  of  both,  are  still  more  recent 
in  their  origin  than  operations  for  appendicitis. 

The  first  case  reported  was  that  of  H.  Kraussold,  in  April,  1889  (Volkm. 
Samml.  Min.  Vortr.,  No.  191 ;  and  Centrbl.  f.  Chir.,  1881,  p.  186) ;  it  was  per- 
formed for  carcinoma  attributed  to  a  blow  from  a  stone,  received  six  3'ears 
previously.  The  patient  was  a  man,  sixty-two  3'ears  old,  who  had  suffered  for 
thirteen  months  from  two  fistulas  with  extensive  fecal  discharge.  The  cancerous 
disease  involved  the  vermiform  appendix,  the  cecum,  and  the  ileocecal  ^-alve, 
all  of  which  were  excised,  the  head  of  the  ileum  being  united  to  the  end  of  the 
colon  by  Lembert  sutures.  The  patient  unfortunately  died  of  collapse  in  two 
and  a  half  hours;  at  autopsy  the  bowel  was  found  tightly  closed;  there  was 
involvement  of  one  mesenteric  gland,  and  a  small  metastasis  was  found  in  the 
liver. 

The  first  successful  operation  was  done  by  Maydl,  in  1882  (Wien.  med. 
Presse,  1883,  p.  438).    R.  Suchier,  in  1889,  reported  what  I  believe  to  be  the 
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first  successful  operation  for  tubercular  stricture  of  the  ileocecal  region  (Berl. 
klin.  Woch.,  1889,  p.  617),  treating  it  by  excision  and  an  end-to-end  anastomosis, 
and  resecting  about  20  cm.  of  the  cecum  and  colon,  the  valve  not  being  in  the 
excised  portion. 

W.  S.  McGiLL,  in  an  admirable  monograph,  the  first  in  the  English  language 
upon  this  subject  (Ann.  Surg.,  1894,  vol.  20,  p.  642),  says  that  Czerny,  in  1884, 
resected  the  ileocecal  valve  for  invagination  on  finding  the  valve  cancerous. 

Wassilief  in  1886  did  a  resection  to  cure  an  artificial  anus  established  for 
an  acute  invagination;  and  Czerny  again  resected  in  1892,  this  time  for  tuber- 
culosis. 

In  1894,  when  McGill's  article  was  published,  he  was  able  to  collect  104  opera- 
tions, undertaken  for  various  causes  on  tumors  in  the  ileocecal  region,  up  to 
that  date,  and  there  presented.  The  subject  has  also  been  ably  discussed  by 
Kocher  (Dtsch.  Zeit.  f.  Chir.,  1891);  Czerny  (Beit.  z.  Mm.  Chir.,  1890,  Bd.  6); 
KoNiG  (Arch.  f.  klin.  Chir.,  1890,  Bd.  40);  Sachs  (Arch.  f.  klin.  Chir.,  1892,  Bd. 
143,  p.  123);  Korte  (Dtsch.  Zeit.  f.  Chir.,  1895,  Bd.  40);  Hofmeister  (Beit.  z. 
klin.  Chir.,  1896,  Bd.  17,  p.  577) ;  and  Conrath,  in  a  monograph  over  100  pages 
in  length  on  Chronic  local  cecal  tuberculosis'''  (Beit.  z.  klin.  Chir.,  1898,  Bd. 
21,  p.  1). 

Methods  of  Operation. — The  first  efforts  of  the  surgeon  should  be  directed 
to  the  discovery  of  the  exact  nature  of  the  disease,  as  the  operation  will  necessarily 
be  more  or  less  extensive,  according  as  he  has  to  deal  with  a  mass  of  a  simple 
inflammatory  or  tubercular  nature,  or  with  a  carcinomatous  or  sarcomatous 
growth.  He  must,  therefore,  bear  carefully  in  mind  all  the  data  furnished  by 
the  history,  since  these  often  suggest  a  probable  diagnosis  in  advance  of  the 
inspection  of  the  parts  in  situ.  A  history  of  a  pulmonarj^  tuberculosis,  or  a  tuber- 
cular process  elsewhere,  makes  ileocecal  tuberculosis  probable;  moreover,  in 
such  cases  the  patient  is  sometimes  cachectic  for  a  long  period,  and  is  more  apt 
to  have  suffered  from  stricture  and  obstruction.  Carcinoma  also,  however, 
may  run  an  indolent  course,  and  any  marked  cachexia  maj^  be  wanting  until  the 
later  stages  of  the  disease.  Bloody  stools  are  more  apt  to  be  associated  with 
carcinoma. 

A  long  oblique  incision,  either  transmuscular  or  in  the  semilunar  line,  should 
be  made  in  order  to  expose  the  whole  diseased  area  and  give  abundant  room 
for  the  subsequent  extirpation.  The  disease  will  be  studied  to  better  advantage 
if  the  incision  is  made  somewhat  toward  the  median  line.  As  a  preliminary 
measure,  the  mass  is  then  inspected  and  its  size,  its  extent  up  and  down  the 
bowel,  and  its  amount  of  fixation  noted;  the  possibility  of  an  enucleation  can 
then  be  roughly  determined.  The  operator  next  turns  his  attention  to  the 
rest  of  the  abdominal  cavity  in  order  to  secure  the  valuable  data  furnished  by 
metastases,  which  may  at  once  determine  the  nature  of  an  affection  which  is 
puzzling  even  after  the  abdomen  is  opened.  This  investigation  assumes  the 
more  importance  from  the  fact  that  Durande,  Billroth,  and  Hartalvnn  and 
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PiLLiET  (Soc.  anat.  de  Paris,  July  and  Dec,  1891),  as  well  as  Salzer  (Langenb. 
Arch.,  Bd.  43),  have  shown  that  it  is  often  impossible 
to  distinguish  a  tuberculous  process  from  one  can- 
cerous in  nature  while  it  is  still  situated  in  the  body; 
it  may  also  be  impossible  even  when  the  resected 
bowel  is  removed  from  the  bodj^  and  held  in  the  hand. 
Recalling  this  fact,  the  surgeon  will  treat  every  uncertain  case  as  though  it  were 
a  carcinoma,  giving  the  patient  the  benefit  of  the  doubt.  When  the  abdomen 
is  open,  and  before  any  steps  are  taken  to  pack  off  the  intestines  as  a  protec- 
tion from  any  subsequent  manipulations,  the  nature  of  the  affection  may  some- 
times, as  I  have  said,  be  at  once  determined  by  inspecting  the  metastases.  A 
tubercular  process  may  be  disseminated  all  over  the  abdomen,  or  it  may  be  dis- 
cernible only  in  the  form  of  characteristic  little  granules  situated  at  the  focus  of 
the  disease,  in  the  neighborhood  of  the  ileocecal  valve.  Again,  in  tuberculosis 
the  omentum  may  be  infiltrated  with  tubercles ;  and  multiple  strictures  of  the 
bowel,  if  present,  speak  for  tubercular  disease.  As  Cohn  has  shown  (I-  D. 
Freiburg,  1902),  skin  fistula  as  a  complication  is  more  frequent  in  tuberculosis 
than  in  malignant  disease;  24  out  of  48  tuberculous  tumors  in  his  investiga- 
tion having  been  complicated  by  fistula,  while  Matalakowski 's  statistics 
showed  only  2  complicating  fistulas  out  of  17  carcinomatous  tumors,  and  of 
these  2,  only  one  was  spontaneous.  The  smaller  number  of  fistulas  in  carci- 
noma may  to  some  extent  be  accounted  for,  however,  by  the  fact  that  malig- 
nant disease  is  apt  to  destroy  life  before  it  has  progressed  so  far. 

The  hyperplastic  form  of  tuberculosis  is  that  which  most  often  gives 
rise  to  errors  in  diagnosis  under  circumstances  so  favorable  as  those  just  de- 
scribed. One  of  the  most  characteristic  signs  of  tuberculosis  as  a  disease  is  the 
presence  of  caseous  glands  in  the  mesentery.  The  surgeon  must  also  examine 
the  omentum,  for  this  may  be  converted  into  a  carcinomatous  roll  extending 
transversely  across  the  abdomen  in  the  umbilical  region,  and  so  dense  that  it  can 
be  felt  even  before  the  incision  is  made;  this  condition,  when  it  exists,  affords  a 
grave  prognosis.  Carcinomatous  nodules,  if  not  present  on  the  peritoneum, 
may  be  found  lodged  in  the  deepest  part  of  the  pelvis.  Another  point  in  diag- 
nosis is  that  the  density  of  the  carcinomatous  nodules  situated  over  the  vertebral 
column,  differs  from  that  of  nodules  caused  by  the  tubercular  process.  The  pjdo- 
rus,  the  liver,  and  the  spleen  should  also  be  inspected  or  palpated  for  any  malig- 
nant masses.  In  some  instances  an  infianimatoiy  process  of  vmusual  character 
arising  from  an  appendicitis  has  transformed  the  bowel  into  a  mass  so  rigid  that 
it  has  been  mistaken  for  malignancy  and  extirpated.  Such  an  accident  happened 
to  one  of  my  associates,  who,  not  doubting  the  malignant  nature  of  the  disease, 
and,  therefore,  the  urgent  necessity  of  an  extirpation,  amputated  the  cecum 
with  the  appendix  and  anastomosed  the  ileum  into  the  colon  end-to-end.  With 
this  possibility  in  mind,  the  operator  should  not  allow  the  simplest  inflammations 
to  pass  unsuspected,  where  the  conditions  admit  of  any  doubt  at  all;  in  an  urgent 
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case  he  may  even  make  a  small  incision  into  the  neighboring  healthy  Ijowel  and 
introduce  his  finger,  in  order  to  investigate  sufficiently  to  put  the  question  at 
rest. 

An  actinomycotic  process  is  recognized  by  the  characertistic 
yellow  granules  and  by  its  tendency  to  extend  in  every  direction  into  all  contigu- 
ous tissues,  without  respect  to  natural  anatomic  barriers.  A  c  t  i  n  o  m  y  c  o  - 
sis  advances  by  continuity  and  contiguit}'  alike, 
and  this  is  true  of  no  other  affection. 

The  real  nature  of  the  disease  having  been  determined  by  this  direct  method 
of  autopsy  in  vivo,  the  next  question  which  arises  is :  Shall  the  opera- 
tion proceed  farther  than  the  simple  exploratory 
incision?  The  answer  depends  upon  two  factors :  first,  the  vital  status 
of  the  patient,  that  is,  whether  he  is  much  exhausted  or  not;  second,  the  stage 
to  which  the  disease  has  advanced  and  its  complications.  As  regards  the 
patient,  it  may  be  said  at  once  that  the  present  tendency  is  to  exaggerate 
lack  of  vitality  and  power  of  resistance.  It  is  astonishing  how  much  a  weak 
patient  will  often  stand,  if  the  operation  is  skilfull}^  performed,  without  nuich 
exposure,  chilling,  and  handling  of  the  intestines,  and,  above  all,  if  the  adjacent 
parts  are  so  protected,  both  during  the  operation  and  subsequently  by  drainage, 
that  a  peritonitis  will  not  tread  right  upon  the  heels  of  an  exhausting  operation. 
Much  here  depends  upon  the  skill  and  experience  of  the  operator,  and  ever}' 
man  who  deliberately  undertakes  a  delicate  and  difficult  task  of  this  kind  ought, 
at  least,  to  have  previously  performed  a  number  of  successful  resections  upon 
dogs.  Such  an  occasion  is  neither  the  time  nor  the  place  for  maiden  experi- 
ence ! 

As  regards  the  stage  and  extent  of  disease,  there  can  be  no  doubt  that  a 
radical  operation  should  be  carried  out  when  there  is  a  reasonable  hope  of  a  suc- 
cessful issue,  immediate  and  remote.  If  a  carcinoma  is  so  far  advanced  in  its 
invasion  of  other  parts  that  a  speed}-  recurrence  of  the  symptoms  is  to  be  looked 
for,  it  will  not  be  wise  to  extirpate  the  primarj^  focus  in  the  cecum,  and  a  better 
plan  is  to  do  an  entero-anastomosis,  short-circuiting  the  affected  area. 

In  tuberculosis  and  in  actinomycosis  the  outlook  in  attacking  a  great  mass 
of  diseased  tissue  is  more  cheerful,  since  it  is  well  known  that  in  these  conditions 
perfect  and  permanent  relief  may  follow  a  successful  anastomosis  after  enuclea- 
tion. Fig.  388  (Chap.  XXXII,  p.  767)  shows  an  extensive  tuberculous  area  in 
the  appendix,  the  cecum,  and  the  ascending  colon,  extirpated  by  Finney,  while 
Figs.  386  and  387  (Chap.  XXXII,  pp.  765,  766)  represent  an  older  form  of  the 
disease  in  Avhich  the  patient  suffered  from  the  resulting  stricture.  This,  as  shown 
in  Fig.  387,  was  reduced  to  the  calibre  of  a  small  shot,  and,  marvellous  to  relate, 
a  grain  of  shot  had  actually  entered,  and  engaged  itself  in  the  minute  orifice  so 
as  to  occlude  it  completely !  The  stenosed  bowel  had  foimd  an  outlet  for  the 
alvine  contents  in  the  perforation  shown  in  both  pictures. 

The  different  appearance  of  a  carcinoma  is  well  shown  in  Fig.  389,  which 
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represents  a  case  of  my  own,  that  closely  simulated  an  appendicitis  in  the  pres- 
ence of  febrile  crises  with  localized  pain  and  tenderness.  The  only  suspicious 
circumstance  was  the  indolent  nature  of  the  rather  hard  mass.  The  appearance 
peculiar  to  carcinoma  is  shown  in  the  cross-section  a. 


Colon 


Fig.  389. — Carcinoma  of  the  Ileocecal  Valve  (a)  Extending  into  the  Cecum  (b)  Closely  Simulating 

Appendicitis. 

The  ridge  indicated  the  Umits  of  the  disease.    Operation,  H.  A.  Kelly,  A.  McC,  San.,  Feb.  3,  1903;  resection 
and  end-to-end  anastomosis.    Death  from  recurrence  si.xteen  months  later.    (Natural  size.) 

The  alternative  operations  in  any  given  case  are: 

1.  A  simple  exploratory  incision,  associated,  it  may  be, 
with  the  drainage  of  an  abscess  in  carcinoma  or  in  actinomycosis;  mry  further 
attempt  to  operate  upon  the  bowel  being  abandoned,  on  account  of  the  patient's 
condition  or  the  advanced  character  of  the  disease. 

2.  Simple  entero-enterostomy,  by  means  of  a  lateral  anas- 
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tomosis  of  a  loop  of  ileum  above  the  disease  to  the  colon  below  it,  thus  short- 
circuiting  the  diseased  area. 

3.  Complete  exclusion  of  the  diseased  area,  effected 
by  amputating  the  bowel  above  it,  and  closing  the  end,  or  the  ends  leading  into 
ajid  out  of  the  affected  portion,  at  the  same  time  anastomosing  the  health}-  bowel 
from  above,  to  a  point  below  the  disease. 

4.  E  X  t  i  r  p  a  t  i  o  n  of  the  diseased  appendix  and 
c  e  c  u  m ,  with  so  much  of  the  ileum  and  the  ascending  colon  as  may  be 
necessary,  followed  by  the  anastomosis  of  the  ileum  Avith  the  colon. 

If,  after  the  extirpation  of  the  diseased  portion  of  the  bowel,  the  patient's 
condition  is  such  that  it  is  impossible  to  proceed  with  the  operation  of  anasto- 
mosis, the  ends  of  the  bowel,  distal  and  proximal,  may  be  brought  out  onto  the 
surface,  so  as  to  establish  an  anus  preternaturalis.  This  should  be  closed  by 
completing  the  anastomosis  at  a  later  date,  which,  of  course,  simply  makes  two 
steps  of  the  fourth  alternative,  and  is  only  to  be  adopted  on  account  of  urgent 
necessity. 

The  second  alternative,  a  simple  entero-enterostomy,  short-circuit- 
ing but  incompletely  excluding  the  diseased  area,  is  most  valuable  in  cases  of 
advanced  disease,  where  removal  is  out  of  the  question,  or  where  the  patient  has 
suffered  so  long  from  obstruction  that  his  condition  will  only  admit  of  the  most 
essential,  life-saving  operation.  An  entero-enterostomy  by  means  of  lateral 
anastomosis  of  a  loop  of  the  bowel,  to  the  ascending  or  transverse  colon,  is  the 
quickest  and  the  simplest  method,  as  well  as  that  which  affords  most  security  of 
overcoming  the  difficulties,  and  giving  prompt  relief  from  the  most  lu-gent  symp- 
toms. In  10  cases  out  of  Conrath's  list  a  simple  ileo-colostomj^  was  clone :  in  one, 
on  account  of  the  extent  of  adhesions;  in  two,  on  accoimt  of  disseminated  tuber- 
culosis and  the  weakness  of  the  patient;  in  one,  because  an  abscess  was  present  as 
well  as  adhesions;  in  one,  to'  avoid  shock  from  prolonged  operation,  a  cholecys- 
tectomy having  preceded  the  cecal  operation;  in  one,  on  account  of  a  fresh 
tubercular  disease  in  the  chest;  and  in  one,  on  account  of  chronic  Bright 's 
disease  and  general  weakness.  In  4  closely  noted  cases  the  tumor  was  observed 
to  grow  smaller  after  the  exclusion  of  the  diseased  area,  the  difficulties  disappear- 
ing; and  in  7  the  patients  were  reported  either  as  well,  or  steadily  improvmg. 
In  one  case  (Korte)  in  which  resection  of  the  diseased  area  was  not  made  on 
account  of  the  extensive  adhesions,  the  ileum  was  joined  to  the  colon  just  be}'ond 
the  disease  by  a  lateral  anastomosis.  Ten  months  later  the  operator  was  able 
to  extirpate  the  now  movable  tumor,  amputating  the  ileum  above  the  anasto- 
mosis and  implanting  it  anew  into  the  transverse  colon.  Recovery  followed. 
Conrath  concludes  that  the  late  results  of  a  simple  entero-anastomosis  for 
tubercular  cecal  tumor  are  to  be  reckoned,  from  every  standpoint,  among 
the  very  best. 

In  performing  an  entero-enterostomy,  the  first  point  of  importance  is  to  unite 
the  nearest  free  loop  of  the  ileum  to  the  colon  just  beyond  the  diseased  area, 
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in  order  to  short-circuit  the  disease  effectively,  and  yet  not  throw  om  of  function 
any  more  of  the  bowel  than  is  necessary.  In  selecting  a  loop  of  the  ileum  for 
anastomosis  into  the  colon,  the  surgeon  must  always  bear  in  mind  the  definite 
disposition  of  the  small  intestinal  coils  in  the  abdomen,  which,  not  unlike  the 
convolutions  of  the  brain,  are  subject  to  minor  variations,  but  in  their  general 
grouping  are  always  the  same.  This  fact  will  be  best  understood  by  consulting 
Fig.  390,  showing  the  mesenteric  ruffle,  which,  of  course,  corresponds  precisely 


Fig.  390. — The  Mesenteric  Ruffle  Showing  the  Groups  and  Disposition  of  the  Coils  of  the  Ileum. 
A  and  B  occupy  the  left  and  right,  splenic  and  hepatic  flexures  of  the  colon  respectively,  and  should  always 
be  avoided  in  any  colic  anastomotic  operations.    E  lies  in  the  small  pelvis  and  is  thus  easily  distinguished;  more 
care  must  be  taken  in  distinguishing  C  and  D. 

to  the  arrangement  of  the  intestinal  coils  that  have  been  removed  to  facilitate 
the  demonstration.  The  groups  may  be  conveniently  lettered  and  designated 
from  duodenum  to  cecum,  as  Group  A,  Group  B,  Group  C,  Group  D,  and  Group 
E,  the  capital  letter  marking  the  centre  of  its  group,  which  is  limited  by  the 
small  letters  preceding  and  following.  The  surgeon  will  at  once  perceive  that 
if  he  Avere  to  pick  up  a  loop  of  intestine  under  the  left  colic  flexure  from  Group 
A,  he  would  short-circuit  almost  the  entire  intestinal  canal,  and  starvation  of 
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his  patient  would  inevitably  result.  The  mistake  he  is  most  likely  to  make  is 
to  take  a  loop  in  B,  and  attach  it  to  the  ascending  or  the  transverse  colon, 
thus  committing  the  serious  error  of  throwing  Groups  C,  D,  and  E  out  of  function. 
The  anastomosis  should  be  made  in  E,  which  must  be  picked  up  and  drawn  o^-er 
to  the  colon;  or  it  must,  at  any  rate,  not  be  higher  than  D,  in  case  E  is  too  much 
involved  in  adhesions,  as  shown  in  Fig.  391,  taken  from  an  actual  case  of  von 
EisELSBERG.  The  bowel,  thus  brought  up,  should  lie  in  easy  apposition,  with- 
out folds,  flexures,  twists,  or  undue  traction.    The  methods  of  making  the 


Fig.  .391. — Anastomosis  of  a  Loop  op  the  Iledm  into  the  Transverse  Colon,  after  a  Case  of  von  Eisels- 

BERG  (Arch.  f.  klin.  Chir.,  Bd.  56,  p.  303). 
The  last  group  and  the  ascending  colon  were  not  available  here  on  account  of  the  extensive  adhesions. 


anastomosis  are  the  same  as  those  employed  for  lateral  anastomosis,  show 
in  Figs.  392  and  393.  Previous  to  the  anastomosis  the  diseased  area  has  been 
extirpated  and  the  ends  closed. 

Complete  exclusion,  the  third  alternative,  includes,  according  to 
WoLFLER  (Verhandl.  d.  dtsch.  Gesell.  /.  Chir.,  1889),  unilateral  as  well  as  bilateral 
occlusion  of  the  diseased  portion.  If  a  unilateral  occlusion  is  done,  the  ileum  is 
amputated  above  the  disease  and  the  proximal  end  anastomosed  into  the  colon  by 
an  end-to-side  or  a  side-to-side  anastomosis,  while  the  distal  end,  leading  into  the 
diseased  portion,  is  closed  by  suture.    A  complete  bilateral  exclusion  is  effected 
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when  the  diseased  bowel  is  cut  free  from  the  healthy  ileum  above  and  the  colon 
below,  yet  is  not  removed.  Experience  and  experiment  have  shown  that  the 
sequestrated  portion  must  have  an  exit,  and  this  may  be  provided  in  bad  cases, 
by  a  fistula  (as  in  3  out  of  8  cases  in  Conrath's  collection),  or  by  bringing 
one  or  both  cut  ends  onto  the  surface.  In  one  case  (Funke,  Prag.  med. 
Wochen.,  1895,  p.  342)  an  end-to-end  anastomosis  was  made  of  ileum  into 
colon,  while  both  ends  of  the  diseased  bowel,  were  closed,  the  preexisting 


Fig.  392. — McGraw's  Elastic  Ligature  fob  Lateral  Intestinal  Anastomosis. 
A  continuous  silk  suture  is  first  applied.    Above  this  the  elastic  ligature  passes  through  all  the  coats  of 
the  bowel  as  shown.    This  is  tied  so  tight  that  it  speedily  cuts  its  way  through  the  bowel,  establishing  the  anasto- 
mosis.   The  continuous  suture  is  then  carried  over  the  elastic  ligature,  completely  covering  it  in.    A  strong  silk 
ligature  is  used  to  secure  the  knot  in  the  elastic  ligature  as  shown. 

fistula  also  being  denuded  and  closed ;  but  on  the  third  day  it  was  necessary 
to  cut  the  fistula  sutures,  on  account  of  some  fever  and  discomfort,  a  measure 
resulting  in  the  escape  of  a  slimy,  fecal  fluid,  followed  b}^  immediate  improve- 
ment. The  occasion  for  pursuing  this  plan  of  complete  exclusion  in  7  of 
the  8  cases  cited  was:  in  one,  multiple  stenoses,  which  would  have  involved 
too  extensive  a  resection  of  the  bowel;  in  5,  the  immobility  of  the  tumor 
and  the  danger  of  opening  paratyphlitic  abscesses ;  and  in  one,  the  wretched 
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Fig.  393. — Lateral  Anastomosis  after  Halsted. 
The  ends  of  the  bowel  have  been  inverted  by  continuous  or  mattress  sutures  and  the  lateral  approximation 
is  made  (I,  left  upper  figure).  Recently  Gushing,  Roux,  and  others,  instead  of  the  interrupted  sutures  used  by 
Halsted,  have  employed  continuous  sutures  which  insure  greater  rapidity:  puckering  can  be  avoided  if  knots  are 
tied  at  intervals.  Then  the  bowel  is  incised  and  its  margins  united  by  suturing  through  all  its  coats,  as  shown 
in  II  and  III.  Lastly,  the  continuous  suture  first  applied  is  continued  so  as  to  cover  in  the  anastomotic  opening 
completely,  as  shown  in  IV.  Gushing  has  demonstrated  to  his  class  that  if  the  blind  pouches  are  left  free,  they 
may  become  intussuscepted  and  thus  close  the  opening.  To  prevent  this  contingency,  he  sutures  the  pouches 
to  the  side  of  the  intestine,  as  shown  in  the  figure. 
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general  condition  of  the  patient.  The  better  plan  of  procedure  is  to  bring  out- 
side and  leave  open  both  ends  of  the  excluded  area ;  and  if  the  patient  is  weak 
and  the  extirpation  of  the  disease  promises  to  be  too  extensive,  the  best  plan  of 
all  appears  to  be  the  simple  intestinal  anastomosis  (short-circuiting),  followed 
at  a  later  date  by  the  removal  of  the  diseased  portion,  for  complete  exclusion 
has  hardly  yet  won  for  itself  a  recognized  place  in  the  intestinal  surgery  of 
this  area. 

We  now  come  to  the  fourth  alternative,  namely,  the  complete 
removal  of  the  disease  associated  with  the  immediate  suturing  of  the  healthy  bowel 
above  it  to  the  healthy  colon  below  it.  Out  of  81  cases  collected  by  Conrath, 
this  method  of  treatment  was  adopted  in  48,  8  of  whom  died  from  the  operation, 
while  one  remained  unimproved  on  account  of  the  re-opening  of  a  fistula. 
The  great  sources  of  danger  from  this  operation  are :  insufhcient  closure  in  the 
line  of  suturing,  resulting  in  infection  and  death  from  peritonitis  due  to  contami- 
nation of  the  peritoneum  with  abscesses,  or  with  the  foul  contents  of  the  bowel. 
The  patient  may  also  die  of  collapse,  if  the  operation  is  unduly  prolonged.  In 
one  of  the  fatal  cases  of  tuberculosis  the  ureter  was  cut  through,  and  a  nephrec- 
tomy was  performed.  The  following  methods  of  operation  were  adopted  in 
Conrath 's  48  cases  of  extirpation:  In  40  the  cecum  was  extirpated  and  the 
ends  of  the  bowel  united  with  a  circular  suture;  in  3  the  bowel  was  united 
by  lateral  apposition  of  ileum  to  colon ;  in  3  a  lateral  implantation  of  the  end  of 
the  ileum  into  the  side  of  the  colon  was  employed ;  in  2  the  Murphy  button 
was  used ;  in  one  the  ends  of  the  bowel  were  brought  together  over  a  carrot 
cylinder. 

The  mortalit}^  for  resection  in  cecal  tuberculosis  (16.7  per  cent.)  is  37  per 
cent,  better  than  in  resections  of  the  bowel  for  carcinoma,  and  25  per  cent, 
better  than  in  the  results  of  ileocecal  resections  in  general ;  and  Conrath  points 
out  that  since  1898,  when  Wolfler  collected  his  statistics,  an  improvement  of 
10  per  cent,  has  taken  place.  The  fate  of  30  cases,  which  Conrath  was  able  to 
follow  up  after  the  operation  for  tuberculosis,  shows  that  within  six  months  one 
died  of  hemorrhage  from  the  rectum,  one  of  hemoptysis,  one  of  a  local  recurrence 
of  the  disease,  one  of  tuberculosis  of  the  lungs,  and  one  of  a  relapse  and  the 
accompanying  marasmus.  One  patient  died  of  tuberculous  lungs  within  a 
year  after  operation;  another  within  two  j^ears;  another  in  three;  and  still 
another  in  three  and  a  half,  of  tuberculosis  of  lungs,  intestine,  and  peritoneum. 
Out  of  30  cases,  only  16  remained  in  good  health,  one  to  seven  years  after 
operation. 

In  ileocecal  tuberculosis  it  is  important  not  only  to  excise  the  disease, 
but  to  remove  an}^  intimately  adherent  and  suspicious  areas  of  the  neighboring 
small  intestine  as  well.  The  method  of  end-to-end  anastomosis  is  as  follows : 
After  packing  off  the  rest  of  the  abdomen  with  the  utmost  care,  in  order  to  avoid 
any  contamination  and  the  fatal  peritonitis  which  is  almost  sure  to  follow  such 
a  misfortune,  the  affected  area  is  freed  on  all  sides,  if  fistulous  with  a  portion 
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of  the  abdominal  wall  attached,  or  with  some  of  the  densely  adherent  parietal 
peritoneum.  The  tumor  mass  is  then  brought  outside  and  laid  on  compresses, 
while  the  assistant  controls  the  bowel,  well  above  the  disease,  with  his  fingers. 


Fig.  394. — Steps  in  Connell's  Operation  for  Intestinal  Anastomosis  by  Sutdre  within  the  Bowel  and 
Transfixion  of  all  the  Coats,  Including  the  Mucosa. 

or  with  a  rubber  band  transfixing  the  mesentery.  A  clamp  is  applied  close  to 
the  diseased  portion  and  the  small  intestine  is  divided  between  the  two.  The 
diseased  portion  is  then  lifted  up,  exposing  the  mesenteric  vessels  going  to  it. 
The  mesentery  is  next  cut  in  the  form  of  a  V ;  including  the  entire  diseased  area. 
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Care  must  be  taken  not  to  divide  or  ligate  any  of  the  vessels  supplying  the  bowel 
beyond  the  affected  areas.  As  the  mass  is  lifted,  the  colon  is  exposed,  clamped 
next  to  the  disease,  and  controlled  by  simple  compression,  without  any  con- 
trolling force  beyond  this,  and  divided  between  the  two,  thus  completely  sever- 
ing the  diseased  portion,  which  is  then  removed.  The  exposed  mucosa  is  carefully 
cleansed,  and  the  end-to-end  anastomosis  is  then  made,  by  one  of  several  plans. 
In  event  of  haste  Murphy's  button,  which  has  found  such  wide  acceptance, 
may  be  used ;  otherwise  a  deliberate  suture  which  secures  careful  union  by  two 
or  more  rows  of  fine  silk  sutures  is  always  preferable.  I  or  this  purpose  I  would 
recommend  following  one  of  two  plans.  Halsted  s  method  of  using  inflata- 
ble rubber  bags,  which  serve  to  equalize  any  inequality  in  the  lumina  which 
may  exist,  is  simple  and  satisfactory.  The  bowel  ends  are  basted  together, 
as  it  were,  by  three  or  four  sutures ;  the  collapsed  bag  is  then  inserted  between 
them  and  inflated.  The  accurate  apposition  of  the  ends  by  two  layers  of  mattress 
sutures,  first  sero-fcuscular,  and  then  sero-serous,  is  now  easily  effected.  The 
sero-serous,  which  is  protective,  may  be  made  continuous  to  save  time.  Especial 
care  must  be  taken  to  bring  the  mesenteric  border  into  snug  apposition,  as  this 
is  the  weakest  feature  of  the  operation. 

Another  most  satisfactory  plan  of  suture  is  that  employed  by  Connell  of 
Chicago.  Fine  silk  sutures  are  used,  and  all  the  suturing  is  done  on  the  inside 
of  the  bowel,  as  shown  in  the  illustrations  (see  ¥\g.  394).  The  mesenteric  stitch, 
applied  as  shown  at  a  a  in  the  upper  figure,  secures  snug  apposition  at  this  point, 
and  it  is  left  of  sufficient  length  to  act  with  a  second  stitch  applied  at  b  b,  about 
one-third  of  the  way  around  the  lumen,  to  hold  the  bowel  taut  and  the  edges 
together,  while  mattress  sutures  are  applied  through  all  the  coats,  as  shown  in 
the  middle  figure.  Another  gut  suture  at  c  c  (upper  figure)  serves,  together 
with  those  at  a  a  and  b  b,  to  facilitate  the  application  of  the  remaining  sutures, 
all  of  which  enter,  emerge,  and  are  tied  on  the  mucous  surface.  The  author 
hiniself  takes  pains  to  apply  even  the  very  last  suture  on  the  inside,  but  this  is 
unnecessar}^  The  last  two  or  three  svitures  may  be  placed  through  the  serous 
and  muscular  coats  on  the  outskle.  A  continuous  suture,  outside  of  the  row 
just  described,  serves  to  support  it  and  gives  an  atlditional  security.  A  lateral 
anastomosis  maybe  effected,  after  closure  of  the  amputated  ends,  by  McGraw's 
method  {Jour.  Amer.  Med.  Assoc.,  May  16,  1891),  as  shown  and  described  in 
Fig.  392  (p.  781),  where  the  anastomosis  is  secured  after  the  operation  by  the 
cutting  of  a  tight  elastic  ligature  through  all  the  coats  of  the  bowel.  A  more 
deliberate  plan,  of  lateral  anastomosis,  is  shown  in  Fig.  393  (p.  782),  where  the 
opening  from  bowel  to  bowel  is  united  on  all  sides  by  a  continuous  silk  suture 
including  all  its  coats,  and  protected  by  a  sero-serous  suture,  surrounded  on  all 
sides  as  described  in  the  legend. 
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CHAPTER  XXXIV. 


HERNIA  OF  THE  APPENDIX. 

The  free  mobility  and  uncertain  length  of  the  cecum,  and  the  A'ariations  in 
its  position  due  to  developmental  anomalies  (see  Chap.  VI),  are  such  that  the 
appendix  may  be  found  in  any  region  of  the  abdomen  and  in  close  relations 
with  the  various  abdominal  rings,  in  which  it  may,  finally,  become  engaged. 
As  a  matter  of  fact,  this  little  organ  has  been  discovered  in  the  inguinal  and 
femoral  canals  on  either  the  right  or  left  side,  and  also  within  the  umlDilicus, 
within  the  obturator  foramen,  and  in  the  various  retrocolic  and  retrocecal  fossjE. 
The  appendix  may  be  found  in  a  hernial  sac,  either  as  its  sole  content,  or  in  com- 
bination with  other  portions  of  the  bowel,  or  with  the  omentum.  The  earliest 
observation  of  a  hernia  of  the  appendix  is  probably  that  of  Morgagxi  in  1751 
(JopsoN,  Univ.  Med.  Mag.,  1900).  Another  was  soon  after  reported  by  Soe:\i- 
MERiNG,  and  then  one  by  Morse,  who  in  1802  (Graziani,  These  de  MontpeUier, 
1900)  mentioned  a  case  of  crural  hernia  containing  the  appendix.  In  the  collec- 
tion belonging  to  the  Hunterian  Museum  in  London  there  is  a  specimen,  accom- 
panied with  a  history  of  a  right  inguinal  hernia,  which  had  proceeded  to  abscess 
formation  and  was  finally  opened,  discharging  feculent  pus,  a  good  recovery 
following.  At  autopsy,  thirty  years  later,  the  cecum  was  found  adherent  to  the 
internal  ring  by  the  area  corresponding  to  the  site  of  the  appendix;  the  latter, 
however,  had  entirely  disappeared.  Only  isolated  examples  of  appendical 
hernia  are  to  be  found  in  the  literature  up  to  the  time  when  the  radical  cure  of 
rupture  became  customary,  but  it  is  now  known  that  the  appendix  is  present  in 
from  1  to  2  per  cent,  of  all  hernias.  Of  101  cases  analyzed  by  PRiiss  (I.  D., 
Halle-Wittenberg,  1902),  21  per  cent,  occurred  in  children  of  two  years  and 
under;  the  relative  number  of  cases  then  diminished  until  the  fifth  decade,  when 
a  sudden  marked  increase  was  again  noticed.  The  cases  collected  by  Rivet 
(quoted  from  Jopson)  also  showed  that  the  affection  is  more  common  in  young 
children  and  in  advanced  life  than  in  early  adult  and  middle  age.  Men  are 
affected  more  often  than  women,  the  proportion,  according  to  Rivet,  being  70 
per  cent,  in  the  former  to  30  per  cent,  in  the  latter;  while  Priiss  gives  78  and  22 
per  cent.  There  is,  however,  a  great  preponderance  of  the  femoral  variety  in 
females.  The  inguinal  form  constitutes  from  70  to  80  per  cent,  of  all  cases,  the 
femoral  20  to  30  per  cent.,  while  only  2  or  3  cases  of  umbilical  and  one  of  ob- 
turator hernia  have  been  reported.    In  Eccles'  report  of  the  cases  at  St.  Bar- 
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tholoniew's  Hospital  there  were  13  femoral  and  16  inguinal  hernias  of  the 
appendix. 

The  hernia  may  be  congenital  or  acquired.  I  have  found  only  two  cases 
(Sandefort's  and  Lettau's)  in  which  the  hernia  was  observed  at  birth,  but 
if  by  congenital  hernia  is  understood  a  congenital  predisposition,  namely,  a 
patent  funicular  process,  man}^  of  the  cases  fall  under  this  head,  a  large  propor- 
tion occurring,  as  I  have  said,  in  infants.  Sandefort's  case  (quoted  from  Graz- 
iani,  loc.  cit.)  was  that  of  an  infant  born  with  a  scrotal  hernia  which  did  not 
receive  any  attention  until  three  months  later,  when  a  bandage  with  pressure 
was  applied  under  the  impression  that  reduction  was  complete.  Soon  symptoms 
of  strangulation  developed  and  death  followed.  An  autopsy  showed  that  the 
hernia  was  formed  by  the  cecum,  the  termination  of  the  ileum,  and  the  vermi- 
form appendix,  the  latter  being  adherent  to  the  testicle  and  to  the  bottom  of 
the  sac,  and  on  account  of  the  hardening  of  the  appendix  it  was  judged  that 
the  adhesion  had  taken  place  during  fetal  life.  Lettau's  case  (Dtsch.  Zeit. 
f.  Chir.,  1903,  Bd.  70,  No.  2,  p.  84)  was  an  example  of  the  umbilical  form  and 
was  mistaken  for  a  patent  Meckel's  diverticulum.  At  operation  the  appen- 
dix was  found  to  be  the  only  content  of  the  sac.  Congenital  hernia  of  the  appen- 
dix is  generally  ascribed  to  the  formation  in  the  fetus  of  adhesions  between  the 
appendix  and  the  peritoneum  covering  the  testis  and  gubernaculum.  Rok- 
ITANSKY,  ViRCHOW,  Orth,  and  others  claim  that  the  peritoneum  in  the  fetus 
is  frequently  the  seat  of  a  chronic  or  acute  inflammatory  process,  and  that  the 
resulting  adhesions  are  often  the  cause  of  anomalous  positions  of  the  abdominal 
organs.  With  few  exceptions,  in  the  cases  observed  in  children,  the  appendix 
is  adherent. 

The  principal  causes  of  the  acquired  form  are,  unusual  mobility  and 
length  of  the  cecum  and  appendix,  and,  what  amounts  to  the  same  thing, 
the  descent  of  the  colon  in  general  enteroptosis.  The  causes  usually  in  action 
in  the  causation  of  hernia  in  general,  contribute  to  produce  appendical  hernia 
as  well.  It  is  probable,  as  pointed  out  by  Pruss,  that,  in  many  cases,  the  cecum 
or  some  other  portion  of  the  bowel  enters  the  sac  with  the  appendix,  but  while  the 
former  returns  to  the  abdomen,  the  latter,  on  account  of  its  length  and  small 
diameter,  or  because  of  adhesions,  remains  in  the  sac.  The  presence  of  adhe- 
sions between  the  appendix  and  omentum  may  result  in  the  former  being  forced 
into  a  hernia  at  the  same  time  as  the  latter.  In  a  case  of  J.  M.  T.  Finney  (per- 
sonal communication)  the  sac  contained  a  large  incarcerated  omental  hernia, 
while  the  appendix  was  found  in  the  outer  posterior  portion  of  the  canal,  but 
was  entirely  extraperitoneal,  its  inner  surface  only  being  covered  with  a  reflec- 
tion of  the  sac.  The  factors  concerned  in  producing  left-sided  hernias  are, 
congenital  anomalies  in  the  position  of  the  cecum  and  appendix ;  as,  for  instance, 
when  the  cecum  occupies  the  left  iliac  fossa  owing  to  failure  of  development 
of  the  transverse  colon,  or  in  cases  of  situs  transversus.  Again,  a  long  cecum  and 
appendix,  especially  when  associated  with  descent  of  the  colon,  may  extend 
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Fig.  395. — Appendix,  with  the  Cecum  and  Beginning  of  Ascending  Colon  in  a  Left  Inguinal  Hernia. 
J.  H.  H.,  July  12,  1903.    Autopsy  No.  2136;  age  eighty-one. 
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across  from  the  right  to  the  left  side.  Deformities,  such  as  scoliosis  and  kyphosis 
may,  as  Foerster  claims  (Univ.  of  Pa.  Med.  Mag.,  1901),  be  etiologic  factors 
in  producing  left  appendical  hernias.  A  large  iliac  hernia  on  the  left  sitle  in 
old  individuals  with  lax  abdominal  walls  may  draw  the  cecum  and  appendix 
into  the  sac.  This  was  evidently  the  mechanism  of  the  case  shown  in  Fig. 
395,  which  was  observed  in  an  old  man  of  eighty-one  years  who  had  entered  the 
Johns  Hopkins  Hospital  suffering  from  general  arteriosclerosis,  and  having 


Fig.  396. — The  Appendix,  Cecum,  Colon,  Small  Intestine,  and  Omentum,  Adherent  in  Umbilical  Hernia. 


a  cardiac  aneurysm.  The  abdominal  walls  were  greatly  relaxed  and  there  was 
an  easily  reducible  inguinal  hernia  on  both  sides,  the  left  being  much  the  larger. 

The  appendix  rarely  forms  the  contents  of  an  umbilical  hernia,  two  instances 
only,  so  far  as  I  know,  having  been  reported,  namely,  that  of  Lettau,  already 
mentioned,  and  a  case  related  by  Jeanniel  (cited  by  Priiss).  I  have  met  with 
one  example  of  this  form  of  hernia  (see  Fig.  396),  observed  at  autopsy  on  a 
woman  aged  twenty-five,  who  had  died  of  acute  miliary  tuberculosis  during  the 
puerperium.  Bary  (I.  D.  Greifswald)  recorded  a  fatal  case  in  which  the  appen- 
dix was  adherent  in  the  obturator  foramen. 
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The  complications  which  may  arise  are  irreducibility,  strangu- 
lation, and  inflammation.  The  irreducibility  of  the  appendix  is 
usually  the  result  of  the  adhesions  which  are  commonly  present,  but,  as  Jopsox 
remarks,  the  fact  that  the  easily  reducible  hernias  are  often  not  operated  upon 
makes  it  impossible  to  estimate  the  frequency  of  its  occurrence.  Kinking  of 
the  appendix  may  prevent  its  return  to  the  abdomen,  and  also  cystic  distention, 
as  in  the  cases  described  by  Wolfler  (Arch.  f.  klin.  Chir.,  Bd.  21,  p.  432)  and 
Van  Hook  (Med.  and  Surg.  Rep.,  1896).    Strangulation  and  inflammation  can- 


FiG.  397. — The  Appendix  in  a  Right  Inguinal  Hernia. 
The  appendix  was  thickened  and  rigid,  but  free  from  adhesions.    Man,  age  sixty-seven. 


not  always  be  differentiated  before  operation,  and  as  strangulation  induces 
inflammation,  and  vice  versa,  it  is  often  difficult,  even  at  operation,  to  deter- 
mine which  was  of  primary  occurrence.  Chronic  or  acute  inflammation  may, 
however,  develop  without  evidence  of  strangulation.  It  is  produced  by  the 
usual  causes  of  appendicitis,  especially  trauma,  and  gives  rise  to  the  character- 
istic symptoms  of  the  affection. 

The  case  of  right  inguinal  hernia  represented  in  Fig.  397  was  that  of  a  sailor 
aged  sixty-seven,  who  had  first  noticed  the  swelling  in  the  groin  shortly  after  a  severe 
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strain  in  lifting.  The  hernia  was  easily  reduced  and  kept  in  place  with  a  truss,  but 
the  patient  desired  a  radical  cure  on  account  of  the  pain  experienced  when  walking 
without  the  support.  The  sac,  which  was  of  considerable  size,  was  found  empty 
except  for  the  tip  of  the  thickened,  indurated,  but  not  adherent  appendix. 

In  another  case  occurring  in  the  practice  of  my  associate,  G.  L.  Hunner,  acute 
gangrenous  appendicitis  in  a  right  femoral  hernia  developed  without  producing  any 
symptoms  of  strangulation.  The  patient,  a  woman  aged  sixty-nine,  gave  a  history 
of  attacks  of  abdominal  pain  sometimes  located  about  the  umbilicus,  at  other  times 
across  the  lower  abdomen.  Her  bowels  were  habitually  constipated.  Three  days 
before  admission  to  the  hospital  she  began  to  suffer  from  rather  severe  pain  in  the 
lower  right  abdomen  and  for  the  first  time  noticed  a  swelling  in  this  region.  There 
was  slight  fever,  but  no  nausea  nor  vomiting.  The  abdomen  was  soft  and  natural- 
looking,  except  for  the  swelling  in  the  right  lower  quadrant,  where  a  somewhat 
tender  mass  extended  a  few  centimetres  above  Poupart's  ligament  and  into  the 
groin.  The  skin  over  the  mass  was  infiltrated  and  indurated  as  well  as  slightly 
reddened.  Operation  showed  that  the  entire  appendix,  with  a  small  portion  of  the 
cecum,  was  gangrenous,  the  distal  half  forming  the  contents  of  a  femoral  hernia 
(see  Fig.  398). 

Acute  perforative  appendicitis  in  a  hernial  sac  has  frequently  been  described 
and  in  several  instances  has  been  associated  with  the  presence  of  foreign  bodies, 
and  has  sometimes  followed  traumatism.  Several  cases  have  been  described 
in  which  the  cecum  and  proximal  portion  of  the  appendix  were  contained  in 
the  sac,  while  the  tip  of  the  appendix  passed  back  into  the  abdominal  cavity. 
In  such  cases  the  tip  may  become  gangrenous  or  perforated,  while  the  part  in 
the  hernia  is  only  slightly  inflamed.  Symptoms  of  complete  obstruction  prob- 
ably reflex  in  origin  may  develop  in  cases  of  strangulated  appendical  hernia. 
As  a  rule,  the  obstruction  is  found  to  be  less  complete  than  when  other  portions 
of  the  bowel  are  involved. 

The  diagnosis  of  appendical  hernia  from  other  forms  is  seldom  possible. 
It  may  easily  be  mistaken  for  an  omental  or  a  Richter's  hernia.  Sometimes 
when  the  appendix  occupies  the  sac  alone  it  can  be  felt  as  a  cord-like  struc- 
ture. CoLEY  (Ann.  Surg.,  1895,  vol.  21,  p.  385)  succeeded  in  making  a  correct 
diagnosis  in  two  instances,  in  one  of  which  it  was  based  upon  the  fact  that  after 
reducing  the  hernia,  a  small  and  evidently  adherent  portion  remained.  In  the 
other  case,  the  hernia,  which  was  small,  was  easily  reduced,  but  traction  upon  the 
testis  caused  it  to  return,  thus  demonstrating  the  presence  of  adhesions. 

TREATMENT. 

Operations  for  the  relief  of  hernia  in  the  appendix  are  of  two  kinds,  namely, 
of  election  or  of  necessit}^  An  operation  of  election  is  one  performed  when 
there  is  nothing  in  the  circumstances  to  make  it  urgent  and  it  is  a  matter  of 
choice  with  the  patient,  who  desires  to  get  rid  of  his  hernia,  and  decision  with 
the  surgeon,  whose  services  are  to  accomplish  this  end.    An  operation  of  neces- 
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sity  is  one  urgently  demanded  on  account  of  strangulation,  or  the  supervention 
of  an  inflammatory  condition  in  the  sac. 

When  the  sac  is  opened,  the  operator  may  find  its  contents  to  consist  of  the 


Fig.  398. — Hunner's  Case.    Gangrenous  Appendix  in  a  Right  Femoral  Hernia.    The  Overlying  Tis- 
sues Infiltrated  and  Acutely  Inflamed.    Woman,  age  sixty-nine. 


appendix  alone,  or  of  the  appendix  and  cecum  together,  associated,  it  may  be, 
with  more  or  less  of  the  adjacent  bowel.  If  the  appendix  and  the  associated 
bowel  are  perfectly  normal  and  free  from  adhesions,  and  if  there  have  been  no 


TREATMENT. 


793 


previous  suspicious  attacks  of  pain  and  tenderness  in  the  sac,  they  may  be  re- 
turned to  the  abdominal  cavity.  In  my  judgment,  however,  it  is  better,  as  a 
general  rule,  under  such  favorable  conditions  for  exposure  and  manipulation, 
to  remove  the  appendix  b}^  ligating  its  mesentery,  and  then  amputating  the  organ, 
turning  it  into  the  cecum  and  suturing  the  orifice,  according  to  one  of  the  plans 
described  in  Chap.  XXV;  after  which  the  hernial  sac  is  closed  secundum  artem. 
In  grave  cases,  where  there  is  suppuration  in  the  sac,  it  must  be  drained,  and 
here,  as  well  as  in  the  cases  where  there  is  gangrene  in  the  appendix,  result- 
ing from  strangulation  (see  Fig.  398),  the  utmost  care  must  be  observed  in 
handling  the  diseased  tissues  in  order  to  avoid  inoculating  the  peritoneal  cavity. 
If  the  diseased  portion  is  found  to  extend  up  into  the  peritoneal  cavity, 
the  operator  must,  at  all  hazards,  discover  the  upper  limits  of  the  infection 
and  resect  the  bowel  in  its  healthy  portion.  Moreover,  he  must  do  this  with 
the  least  possible  manipulation  and  traction  upon  the  parts,  preferably  by 
enlarging  the  abdominal  opening  in  the  direction  of  the  canal,  while  protecting 
the  healthy  regions  and  keeping  the  disease  well  isolated,  by  abundant  gauze 
compresses.  When  the  infection  extends  still  further  up  into  the  abdomen,  an 
even  wider  incision  must  be  made,  if  necessary  in  the  form  of  an  inverted  T 
in  order  to  provide  abundant  drainage  after  removal  of  the  disease.  In  such 
cases  the  cure  of  the  hernia  becomes  a  matter  of  secondary  consideration,  to 
be  taken  up  after  recovery. 


CHAPTER  XXXV. 


MEDICO-LEGAL  ASPECTS  OF  APPENDICITIS. 

The  existence  of  a  legal  status  in  certain  cases  of  appendicitis  is  not,  as  might  be 
expected,  a  matter  of  only  recent  recognition.  As  far  back  as  1837  Petrequix, 
in  his  well-known  article  on  the  value  of  opium  in  perforation  of  the  intestines, 
and  of  the  vermiform  appendix  in  particular  (see  Chap.  XXIII,  p.  511),  com- 
mented on  the  legal  aspects  of  such  cases  as  follows :  "Are  not  intestinal  lesions  of 
this  kind  (spontaneous  perforation)  realty  a  branch  of  legal  medicine?  Monsieur 
Alphonse  Devergie  says  that  the  study  of  spontaneous  perforations  is  of  special 
interest  to  the  medical  lawyer;  the  collection  of  symptoms  to  which  they  give 
rise  and  the  pathologic  alterations  which  follow  in  their  train  being  capable  of 
simulating  poisoning  and  occasioning  symptoms  which  attack  indi^•idual  repu- 
tations." Larret-Lamalignie,  writing  in  1862,  also  emphasizes  the  resem- 
blance between  the  symptoms  of  arsenic  poisoning  and  those  of  perforation  of  the 
appendix.  A  medical  man  studying  historj^,  and  reading  between  the  lines,  must 
often  feel  a  conviction  that  many  of  the  suspected  poisonings  so  common  a  few  cen- 
turies ago  were,  in  realitj^,  only  cases  of  acute  and  fulminating  intestinal  affec- 
tions, and  not  infrequently  of  appendicitis  and  peritonitis;  indeed,  literary  investi- 
gation along  these  lines  offers  a  field  of  interesting  conjecture  to  any  student  of 
history  gifted  with  the  necessary  insight.  A  case  of  fulminating  appendicitis 
is  not  so  likety,  to-da}^,  to  be  mistaken  for  one  of  acute  poisoning  in  any  well- 
organized  community,  for  the  universal  suspicion  of  the  poisoner  as  well  as  of  the 
evil  eye  is  now  a  thing  of  the  past ;  moreover,  the  symptoms  of  appendicitis  are  at 
present  so  well  understood  that  it  is  immediateh^  suspected  not  onlj'-  by  the 
medical  attendant,  but  often  by  the  patient  himself  or  his  friends.  Still  it  is 
possible  that  such  an  error  might  arise  and  demand  investigation,  although  the 
risk  to-day  is  rather  in  the  opposite  direction,  namely,  that  a  veritable  poisoning 
will  be  labelled  appendicitis,  and  so  escape  recognition. 

A  new  field  of  inquiry,  however,  has  appeared  since  Petrequin's  time,  arising 
from  a  long-standing  conviction  that  a  causal  relationship  exists  between  ap- 
pendicitis and  trauma,  and  may  be  a  matter  of  considerable  importance. 

The  naturally  protected  position  of  the  appendix,  lying  as  it  does  against 
the  posterior  abdominal  walls  and  covered  by  intestines,  would  seem  at  first 
sight  to  negative  the  possibilit}^  of  any  injury  from  a  direct  trauma,  unless 
of  the  severest  character.  There  is  abundant  evidence,  however,  to  the  contrary, 
and  the  medico-legal  complications  which  ma}^  arise  in  cases  of  appendicitis 
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occasioned  by  such  common,  and  apparently  trivial  injuries  as  a  blow,  a  kick, 
a  contusion,  or  even  a  violent  strain  are  numerous  and  interesting.  From  this 
standpoint  appendicitis  becomes  of  importance  to  life  insurance  corporations 
where  there  are  limitation  clauses  in  the  policies,  as  well  as  in  benefit  associa- 
tions where  insurance  is  guaranteed  for  bodily  injmy  but  excluded  in  spontaneous 
internal  disease,  or  when,  on  the  contrary,  the  patient  is  insured  against  ordin- 
ary ailments,  but  not  against  accident. 

It  has  already  been  noted  (see  Chap.  XVI)  that  the  number  of  cases  in  which 
appendicitis  is  associated  with  injury  or  violence  is  much  greater  than  is  generally 
credited,  and  it  follows  that  the  desire  to  establish  the  connection  between 
appendicitis  and  trauma  should  receive  greater  attention  in  the  future.  It  is  a 
curious  fact  that  patients  are  prone  to  account  for  tumors,  notably  of  the  breast 
or  in  the  abdomen,  by  a  fall,  a  bruise,  or  a  strain;  but  in  acute  abdominal 
affections,  beginning  with  colic,  the  attention  is  turned  at  the  outset  in  an  entirely 
different  direction,  and  an  indiscretion  in  diet  or  an  exposure  to  cold  is  the  first 
thought  in  seeking  an  explanation  of  the  malady.  In  this  field,  therefore,  the  sur- 
geon will  do  well  not  to  depend  upon  the  spontaneous  suggestion  of  the  patient  as 
to  injury  or  violent  exertion  preceding  the  attack  of  appendicitis ;  he  must,  in  each 
instance,  seek  to  elucidate  an  immediate  provoking  cause  by  careful,  well-directed 
questioning.  If,  however,  the  case  has  any  possible  medico-legal  bearing,  the 
medical  attendant  must  be  guarded  in  his  inquiries  so  as  not  to  suggest  or  insinuate 
that  a  trauma  is  the  directly  responsible  agent  in  producing  the  malady. 

M}^  personal  interest  in  trauma  as  a  cause  of  appendicitis  was  first  aroused  by 
an  incident  occurring  some  twenty  years  ago,  and  I  believe  I  cannot  better  illus- 
trate the  change  of  attitude  undergone  by  the  profession  relative  to  the  subject 
during  this  period  than  by  briefly  citing  the  facts  and  instituting  a  comparison 
between  the  case  and  a  similar  one  recently  brought  to  my  notice. 

During  my  residence  at  the  Episcopal  Hospital  in  Philadelphia,  in  the  year 
1882-1883,  a  boy  of  about  ten  years  old,  was  brought  into  the  children's  ward 
suffering  from  an  attack  of  peritonitis  with  much  pain  and  fever;  his  abdomen 
was  tumid,  and  he  was  evidently  very  ill.  He  stated  that  he  had  been  struck 
in  the  abdomen  by  another  boy,  and  the  illness  had  followed  promptly  upon  the 
injury.  The  boy  who  inflicted  it  was  being  held  by  the  police  until  the  upshot 
of  the  case  should  be  known.  The  little  patient  died,  and  the  autopsy  revealed 
a  perforation  of  the  appendix  by  a  coprolith,  with  a  consequent  suppurative 
peritonitis.  At  this  date,  three  or  four  years  before  Fitz's  article  had  laid  the 
foundations  of  knowledge,  our  understanding  of  such  cases  was  still  most  imper- 
fect, and  at  the  inquest  I  asserted  with  a  clear  conscience  that  there  was  no  de- 
monstrable connection  between  the  lesion  in  the  appendix  (the  manifest  cause  of 
death)  and  the  blow  which  had  preceded  it ;  it  seemed  to  be  a  clear  ease  of  post 
hoc  and  not  propter  hoc,  and  the  boy  in  custody  was,  therefore,  at  once  released. 
Had  I  been  called  upon  to  testify  some  years  later  under  the  same  conditions, 
my  opinion  would  have  been  more  guardedly  expressed. 
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The  second  case,  which  I  wish  to  contrast  with  this  one,  occurred  in  Baltimore 
twenty  years  later,  and  was  reported  in  one  of  the  daily  papers  (Baltimore  Daily 
Sun,  July  28  and  29,  1902).  A  boy,  twelve  years  old,  died  at  St.  Joseph  "s 
Hospital,  after  an  operation  for  appendicitis,  immediately  following  a  blow  upon 
the  abdomen,  struck  by  a  companion,  during  a  quarrel.  The  assailant  was  ar- 
rested on  the  charge  of  assault,  and  then  released,  but  on  the  death  of  the  patient 
he  was  re-arrested  to  await  the  verdict  of  the  coroner's  jury.  The  city  physician, 
N.  G.  Keirle,  testified  that  "the  autopsy  showed  mflammation  of  the  appendix 
which  had  given  rise  to  appendicitis.  The  appendicitis  could  have  been  occasioned 
by  a  blow. "  There  was  no  foreign  body  in  the  appendix.  The  verdict  of  the  cor- 
oner's jury  was :  "We  find  that  death  was  caused  b}^  appendicitis  and  peritonitis, 
but  we  are  unable  to  say  in  what  manner  said  appendicitis  was  caused. ''  The 
prisoner  was,  therefore,  released.  It  will  be  seen  that  in  the  twenty  years  be- 
tween my  first  experience  and  this  case,  professional  opinion  had  so  far  advanced 
that  the  possibility  of  a  traumatic  origin  for  the  appendicitis  was  readily 
admitted,  although  not  considered  sufficiently  established  to  justify  an  unfav- 
orable verdict.  It  is  but  natural  that  only  the  most  positive  proof  should 
influence  a  jury  to  find  the  defendant  guilty  under  such  circumstances. 

W.  B.  Small,  of  Lewiston,  Maine,  writing  upon  the  relation  of  trauma  to 
appendicitis  (A^  Y.  Med.  Rec,  1898,  vol.  54,  364),  says:  "I  believe  the  true 
cause  of  the  greater  percentage  of  appendicitis  in  young  men  is  found  in  the  more 
frequent  exposure  to  accidental  injuries  and  strains,  and  to  the  strong  contrac- 
tions of  the  abdominal  muscles  necessary  in  their  work  This  ex- 
planation brings  the  subject  into  prominence  from  a  medico-legal  point  of  view. 
Some  cases  show  plainly  the  direct  results  of  external  violence,  and  I  belie^'e 
accident  insurance  companies  or  corporations,  and  individuals  responsible  for 
the  occurrence  of  accidents,  are  as  plainly  liable  as  for  a  broken  limb."  This 
opinion  accords  with  my  own.  Small,  six  years  ago,  was  able  to  collect  15  cases 
of  appendicitis  occasioned  b}^  trauma,  from  the  literature  and  from  individual 
reports ;  now,  six  years  later,  I  find  50  with  but  little  effort.  I  present  these  as 
illustrative  without  comment,  in  the  form  of  brief  abstracts,  with  the  original 
reference  in  every  instance. 

1.  GoLDBECK.  I.  D.  Wurms,  1830.  A  boy,  ten  years  old,  fell  from  the  top 
of  a  hay-wagon,  and  eight  days  later  began  to  have  pain  in  the  right  ihac  fossa,  with 
the  usual  symptoms  of  appendicitis,  increasing  in  severity  until  death.  At  the 
autopsy  the  appendix  was  found  gangrenous  and  perforated;  its  tip  contained  a 
fecal  concretion. 

2.  G.  SouTHAM.  Lancet,  1840,  vol.  2,  p.  565.  A  man,  twenty  years  old,  a 
weaver  by  trade,  received  a  severe  blow  from  his  beam,  which  smmg  round  and 
struck  him  in  the  abdomen.  Slight  pain,  generally  distributed  over  the  abdomen, 
began  shortly  after  the  injury  was  received,  and  persisted  for  six  months,  although 
it  was  not  severe  enough  to  prevent  the  patient's  Avorking  for  some  time;  at  the 
end  of  half  a  year,  however,  it  increased  in  severity  and  became  localized  in  the  right 
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iliac  fossa.  A  year  after  the  accident,  when  the  patient  was  admitted  to  the  hos- 
pital, he  had  a  swelling  in  the  right  groin,  which  burst  and  discharged  externally 
at  the  navel.  Death  occurred  sixteen  months  after  the  receipt  of  the  injury ;  the 
autopsy  showed  an  appendix  bent  upwards,  and  adherent  to  the  anterior  abdomi- 
nal wall  at  a  point  within  an  inch  of  the  umbilicus,  with  which  it  was  connected 
by  a  short  fistulous  tract.  The  appendix  was  thickened  and  dilated,  with  the  shell 
of  a  large  hazelnut  impacted  in  it. 

3.  Hartshorne.  Trans.  Coll.  Phijs.  Phila.,  1853,  p.  86.  A  girl,  fourteen  years 
old,  became  exhausted  by  skipping  rope  backwards  forty  times  in  succession, 
making  a  revolution  of  the  rope  for  herself  each  time.  Immediately  after  she 
felt  a  tearing  pain  in  the  bowels,  accompanied  by  nausea  and  faintness,  but  these 
symptoms  soon  passed  away.  Eight  or  ten  days  later,  however,  she  was  seized 
with  the  same  symptoms  while  at  school,  and  when  seen  by  Hartshorne  on  the 
fifth  day  of  her  illness  she  was  in  extremis.  The  autopsy  showed  a  perforation  of 
the  appendix  with  a  fecal  concretion  just  above  the  opening,  and  still  within  the 
appendix. 

4.  O.  Ward.  Trans.  Path.  Soc.  Land.,  1856,  vol.  13,  p.  210.  A  boy,  thirteen 
years  old,  was  kicked  on  the  right  side  of  the  abdomen.  Symptoms  of  appendic- 
itis showed  themselves  within  a  week,  and  a  physician  Avas  summoned.  Death 
took  place  on  the  eighth  day,  and  the  autopsy  showed  a  perforated  appendix  con- 
taining a  fecal  concretion. 

5.  G.  T.  Elliot.  Amcr.  Med.  Month.,  1858,  vol.  10,  p.  359.  A  boy,  eleven 
years  old,  received  a  blow  on  the  abdomen  from  a  playmate  severe  enough  to  ren- 
der him  breathless  for  a  moment.  Soon  afterwards  he  ate  his  dinner,  and  at  once 
began  to  have  pain  in  the  abdomen.  A  physician  was  called  twenty-four  hours 
later,  and  the  patient  died  on  the  twenty-fourth  day  after  the  injury  was  received. 
At  the  autopsy  the  appendix  was  found  perforated,  and  bound  to  the  cecum  by 
adhesions.    There  is  no  mention  of  a  concretion. 

6.  L.  Down.  Trans.  Path.  Soc.  Lond.,  1867,  p.  97.  A  man,  thirty  years  old, 
had  had  one  attack  of  pain  in  the  right  iliac  fossa  with  vomiting.  A  year  later,  after 
dancing  at  a  party,  he  was  again  seized  with  pain  in  the  abdomen,  which  was  soon 
relieved,  and  a  physician,  sent  for  on  the  fourth  day,  found  him  apparently  recover- 
ing. On  the  ninth  day,  however,  after  a  sudden  movement  in  bed,  the  pain  returned 
with  symptoms  of  collapse,  and  he  died  the  same  evening.  The  autopsy  showed 
an  appendix  bound  down  to  the  omentum  by  adhesions;  it  was  perforated,  and  con- 
tained two  small  fecal  masses. 

8.  R.  H.  Parker.  Brit.  Med.  Jour.,  1872,  vol.  2,  p.  526.  A  boy,  seven  years 
old,  was  struck  on  the  abdomen  by  some  iron  railings.  Shortly  afterwards  he  was 
attacked  by  nausea  and  vomiting,  and  the  next  day  by  pain  in  the  abdomen  with 
tenderness  on  pressure.  On  the  third  day  he  was  taken  to  a  hospital,  and  died  on 
the  sixth.  At  the  autopsy  the  appendix  was  found  perforated,  and  near  to  it,  in 
the  right  iliac  fossa,  lay  a  fecal  concretion. 

9.  C.  D.  HoMANS.  Bost.  Med.  and  Surg.  Jour.,  1873,  vol.  88,  p.  45.  A  girl,  seven 
years  old,  fell  for  a  distance  of  eight  or  ten  feet.  The  day  afterwards  she  began  to 
have  severe  pain  in  the  abdomen,  most  marked  on  the  right  side,  and  a  physician 
was  sent  for,  who  pronounced  her  to  have  appendicitis;  on  the  fifth  day  she  died. 
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The  autopsy  showed  that  the  appendix  was  perforated  and  contained  a  fecal  con- 
cretion. 

12.  W.  M.  Campbell.  Med.  and  Chir.  Reporter,  Liverpool,  1885,  vol.  10,  p.  26. 
A  boy,  nine  years  old,  received  a  severe  blow  on  the  abdomen,  and  a  week  after- 
wards he  was  seized  with  paroxysms  of  abdominal  pain.  A  physician  was  called 
as  soon  as  the  pain  began,  but  the  child  died  on  the  fourth  day.  At  the  autopsy 
the  appendix  was  found  much  dilated,  and  adherent  to  the  umbilicus.  No  men- 
tion is  made  of  perforation,  or  of  a  concretion. 

11.  T.  G.  Morton.  Jour.  Amer.  Med.  Assoc.,  June  16,  1891.  A  young  girl, 
age  not  given,  had  a  severe  fall  on  the  buttocks,  immediately  followed  by  nausea 
and  vomiting,  lasting  for  hours.  These  symptoms  passed  off  after  a  time,  but  re- 
turned occasionally,  after  fatigue,  during  eighteen  months;  she  then  had  an  attack 
of  pain  in  the  right  ihac  fossa  followed  by  others  of  the  same  kind.  Four  years 
after  the  injury  she  had  a  violent  attack  of  such  pain,  accompanied  by  s}Tnptoms 
of  a  high  degree  of  inflammation,  and  on  operation  the  appendix  was  found  per- 
forated and  firmly  adherent  to  the  cecum.  Search  was  made  for  a  foreign  body, 
but  none  was  found. 

12.  Ibid.  Trans.  Coll.  Phys.  Phila.,  1890.  A  boy,  eleven  years  old,  subject 
for  two  or  three  years  to  attacks  of  "coHc"  in  the  right  iliac  fossa,  was  struck 
in  the  right  side  of  the  abdomen  with  the  handle  of  a  spade,  while  at  play.  This 
injury  was  followed  immediately  by  intense  pain,  but  he  was  not  confined  to  bed 
until  the  next  day.  An  operation,  performed  on  the  fifth  day,  showed  the  appen- 
dix perforated  and  glued  to  the  cecum;  there  was  a  small  fecal  concretion  in  the 
perforation. 

13.  N.  Bridge.  Med.  News,  May  24,  1890.  A  boy,  fourteen  years  old,  pre- 
viously strong  and  active,  was  out  hunting  all  day,  and  became  excessiA'ely  fatigued. 
On  his  return  he  felt  badly,  and  on  the  third  day  had  diarrhea,  with  pain  and  ten- 
derness in  the  cecal  region.  A  physician  was  sent  for  on  the  fifth  day,  but,  until 
the  eighth,  the  symptoms  continued  mild ;  there  was  then  a  violent  attack  of  pain 
with  vomiting,  and  death  ensued  soon  after.  At  autopsy  the  appendix  was  found 
perforated.    There  is  no  note  of  a  fecal  concretion. 

14.  H.  O.  Marcy.  Bost.  Med.  and  Surg.  Jour.,  1891,  vol.  124,  p.  524.  A  man, 
twenty-nine  years  old,  was  exposed  to  a  severe  strain  while  operating  on  the  cadaver, 
and  felt  something  give  way ;  immediately  afterwards  he  had  an  attack  of  appendic- 
itis. About  six  months  later  he  had  a  second  attack,  followed  by  others  to  the 
number  of  eight  during  the  next  six  months.  On  operation,  in  the  quiescent  period 
after  the  ninth  attack,  the  appendix  was  found  shorter  and  wider  than  usual.  It 
did  not  contain  a  concretion,  and  was  not  adherent,  but  there  were  numerous  ad- 
hesions running  from  the  head  of  the  cecum. 

15.  Ferret.  Lyon  med.,  1892,  tom.  70,  p.  279.  A  girl,  seven  years  old,  had  a 
fall  on  the  right  side,  followed  by  severe  pain  in  the  right  iliac  fossa.  From  this 
she  recovered,  but  a  second  attack  occurred  in  two  months,  and  a  year  later  she 
was  seized  with  pain  in  the  right  groin,  with  other  symptoms  of  appendicitis.  At 
operation  the  appendix  was  found  red,  swollen,  and  perforated.  There  is  no  men- 
tion of  a  concretion. 

16.  T.  W.  Kelynack.    Pathology  of  Apperidicitis,  1893,  p.  99.     A  boy,  fifteen 
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years  old,  was  forcibly  seized,  hung  up  by  the  legs,  head  downward,  over  a  man's 
back,  and  violently  shaken.  A  short  time  afterward  symptoms  of  appendicitis 
appeared,  mild  at  first  but  increasing  in  severity  until  the  end  of  a  week,  when  he 
was  seen  by  a  physician  and  sent  to  a  hospital.  The  abdomen  was  opened  and 
washed  out,  but  the  patient  died  in  a  few  hours.  At  the  autopsy  the  appendix 
proved  larger  than  normal,  was  acutely  flexed  on  itself,  gangrenous,  and  perforated; 
it  contained  nodules  of  hardened  feces. 

17.  G.  R.  Fowler.  Appendicitis,  1894,  p.  127.  A  man,  age  not  given,  felt 
severe  pain  in  the  right  iliac  fossa  while  lifting  a  heavy  cake  of  ice.  The  pain  con- 
tinued, but  was  not  severe  enough  to  confine  the  patient  to  bed.  On  operation  the 
appendix  was  found  gangrenous  and  perforated;  it  contained  a  fecal  concretion. 

18.  H.  P.  Hawkins.  Diseases  of  the  Vermiform  Appendix,  1895,  p.  96.  A 
boy,  sixteen  years  old,  was  lifting  some  heavy  baggage  when  he  felt  a  severe  pain  in 
the  right  side  of  the  abdomen,  followed  by  the  usual  symptoms  of  appendicitis. 
These  decreased,  and  for  a  time  he  improved,  but  in  the  third  week  of  iiis  illness  he 
had  a  severe  recurrence,  and  was  sent  to  a  hospital,  where  he  died.  At  the  autopsy 
it  was  found  that  the  tip  of  the  appendix  had  sloughed  off ;  there  is  no  mention  of 
a  fecal  concretion. 

19.  Gordon.  These  de  Paris,  1896.  A  girl,  six  years  old,  was  kicked  in  the 
upper  right  side  of  the  abdomen.  About  twelve  hours  after  the  injury  she  was 
attacked  by  vomiting,  accompanied  by  black  stools,  and  was  then  taken  to  a  hos- 
pital, where,  on  the  fourth  day,  severe  abdominal  pain  began  with  other  symptoms 
of  appendicitis,  shortly  followed  by  death.  The  autopsy  showed  a  perforated  ap- 
pendix; there  is  no  mention  of  a  fecal  concretion. 

20.  Ibid.  A  girl,  nine  years  old,  was  struck  on  the  abdomen  by  one  of  her 
companions  with  the  fist.  The  day  after  the  injury  the  patient  began  to  have  pain 
in  the  right  iliac  fossa,  and  was  taken  to  the  hospital  three  days  later,  where  she 
soon  afterwards  died.  At  the  autopsy  the  appendix  was  found  perforated  at  its 
free  extremity,  with  a  small  concretion  situated  near  the  perforation. 

21.  Ibid.  A  boy,  nine  years  old,  was  playing  with  a  companion,  who  jumped 
suddenly  on  his  back  and  upset  him.  A  violent  pain  in  the  right  iliac  fossa  felt  at 
the  time  of  injury  soon  disappeared,  but  returned  a  few  hours  later,  with  all  the 
symptoms  of  appendicitis.  He  was  then  taken  to  a  hospital,  where,  on  operation, 
the  appendix  \A-as  found  bent  upon  itself,  and  adherent  by  its  tip  to  the  omentum. 
It  was  not  perforated,  nor  is  there  any  mention  of  a  concretion. 

22.  D.  C.  MoRiATA.  A^.  Y.  Med.  Jour.,  1896,  p.  5-46.  A  boy,  fourteen  years 
old,  was  kicked  in  the  abdomen  by  a  playmate,  and  a  few  days  later  he  devel- 
oped symptoms  of  appendicitis,  Avhen  a  physician  was  summoned.  On  operation 
the  appendix  Avas  found  swollen  and  perforated;  it  contained  a  common  pin,  which 
the  child  stated  he  had  swallowed  about  a  year  before.    The  case  ended  fatally. 

23.  Delorme.  Btdl.  et  mem.  de  la  Soc.  de  chir.  de  Paris,  1897,  torn.  22,  p.  543. 
A  man,  age  not  given,  was  kicked  by  a  horse  in  the  region  of  the  umbilicus,  and 
immediately  became  ill  with  appendicitis,  from  which  he  died  on  the  third  day. 
The  autopsy  revealed  a  perforated  appendix  with  a  concretion  lying  in  the  perfora- 
tion. 

24.  H.  Mynter.    Appendicitis,  1897,  p.  225.    A  youth,  nineteen  years  old,  in 
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previous  good  health,  received  a  blow  in  the  abdomen,  not  instantly  followed  by 
bad  effects.  A  few  hours  later,  however,  he  began  to  have  pain  in  the  right  iliac 
fossa,  soon  followed  by  other  symptoms  of  appendicitis.  A  physician  was  sent  for 
the  next  clay,  and  at  operation,  on  the  third  day  from  the  injury,  the  appendix  was 
found  perforated ;  it  contained  two  fecal  concretions,  in  the  middle  of  one  of  which 
was  a  foreign  body. 

25.  W.  B.  Small.  N.  Y.  Med.  Rec,  1898,  vol.  54,  p.  364.  A  boy,  nine  years 
old,  spent  some  time  in  pushing  a  heavy  dump-cart  with  its  tongue  resting  against 
his  abdomen.  Within  twenty-four  hours  he  was  taken  ill  with  appendicitis,  and 
a  physician  was  sent  for.  On  operation  the  appendix  was  found  to  have  sloughed 
away;  there  is  no  mention  of  a  concretion. 

26.  Ibid,  (from  F.  L.  Dixon).  A  man,  thirty  years  old,  jumped  from  a  small 
island  to  the  mainland,  and  in  the  act  he  felt  a  pain  in  the  right  ihac  fossa,  so  sharp 
as  to  force  him  to  lie  down  at  once.  The  pain  lasted  several  days,  and  then  dis- 
appeared. Three  or  four  similar  attacks  preceded  his  final  illness,  in  which  he 
received  no  medical  aid  until  near  the  end.  On  operation,  numerous  old  adhesions 
were  found,  but  no  concretion  is  mentioned;  he  died  a  few  hours  later. 

27.  Ibid,  (from  F.  L.  Dixon).  A  man,  twenty-seven  years  old,  fell  through  a 
trap-door,  for  a  distance  of  seven  or  eight  feet,  into  a  cellar.  He  complained  at 
once  of  injury  in  the  right  side,  but  did  not  feel  ill  enough  to  send  for  a  physician 
until  the  end  of  two  weeks.  On  operation  the  appendix  was  found  gangrenous, 
and  it  contained  two  enteroliths. 

28.  E.  M.  Pond.  N.  Y.  Med.  Rec,  April  23,  1898.  A  boy,  twelve  years  old, 
received  a  blow  on  the  abdomen,  whose  exact  character  is  not  stated.  For  two 
weeks  afterwards  he  had  some  digesti^■e  symptoms  and  pain  in  the  right  iliac  fossa; 
at  the  end  of  that  time,  while  at  a  circus,  he  was  suddenlj'  taken  ill  with  severe  ab- 
dominal pain  and  vomiting,  and  two  days  later  he  ^^■as  seen  by  a  physician.  A 
diagnosis  of  appendicitis  was  made,  and  on  operation  the  appendix  proved  perfo- 
rated ;  it  contained  a  fecal  concretion. 

29.  A.  P.  Gould.  Lancet,  1898,  vol.  1,  p.  10.  A  man,  twenty-four  years  old, 
who  had  always  been  robust,  took  an  unusually  long  bicycle  ride,  after  which  he 
felt  sick.  Thirty-six  hours  later  he  began  to  suffer  with  pain  in  the  right  ihac  fossa ; 
and  on  the  fourth  day  after  the  ride  a  physician  was  sent  for.  On  operation  for 
appendicitis  the  appendix  was  found  perforated  in  four  places,  and  it  contained 
three  fecal  concretions. 

30.  M.  Neumann.  Langen.  Arch.  /.  klin.  Chir.,  1900,  vol.  62,  p.  408.  A  boy, 
ten  years  old,  in  previous  good  health,  ran  against  the  tongue  of  a  wagon,  striking 
his  abdomen  with  such  force  against  it  that  he  fell  to  the  ground.  The  pain  shortly 
afterwards  increased  so  much  that  he  was  forced  to  go  to  bed,  after  which  it  spread 
through  the  whole  abdomen,  and  was  accompanied  by  vomiting,  until,  on  the  third 
day,  he  was  taken  to  a  hospital.  Examination  showed  a  distended  abdomen,  quick- 
ened breathing,  a  rectal  temperature  of  38.5°  C,  and  dulness  on  the  right  side. 
Puncture  let  out  a  gray,  stinking  fluid;  and  a  posterior  incision,  made  on  the  fifth 
day,  opened  a  foul  abscess  and  exposed  a  thickened,  gangrenous  appendix.  Death 
occurred  on  the  seventh  day,  of  fibrinous  peritonitis,  and  at  the  autopsy  a  con- 
cretion was  found  in  a  necrotic  appendix. 
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31.  Ibid.  A  boy,  seven  years  old,  "was  kicked  twice  in  the  abdomen  by  another 
boy,  immediately  after  which  he  suffered  great  pain  and  went  to  bed.  During  the 
night  he  vomited,  and  next  day  was  much  Avorse.  On  the  second  day  he  entered 
a  hospital,  where  examination  showed  a  distended  abdomen  and  pain,  most  severe 
on  the  right  side.  At  operation,  on  the  third  day,  a  peritonitis  was  found,  caused 
by  a  red,  thickened,  perforated  appendix,  the  mucous  lining  of  which  was  gan- 
grenous over  a  zone  1.5  cm.  in  breadth,  while,  corresponding  to  the  perforation,  there 
was  a  grayish-yellow,  firm,  oval  calculus  as  large  as  an  orange-seed.  Death  took 
place  two  days  later. 

32.  Ibid.  A  boy,  fourteen  years  old,  received  a  blow  on  the  abdomen,  the 
source  of  which  is  not  stated,  and  developed  symptoms  of  peritonitis  on  the  same 
day,  although  he  was  not  seen  by  a  physician  until  the  fourth.  At  operation  the 
appendix  was  found  perforated,  and  it  contained  a  fecal  concretion. 

33.  Ibid.  A  boy,  nine  years  old,  in  previous  good  health,  was  jumping  in  some 
athletic  exercises,  when  he  suddenly  felt  a  severe  pain  in  the  right  side  of  the  abdo- 
men. The  day  afterwards  he  was  obliged  to  return  from  school  on  account  of  severe 
pain,  which  increased  for  two  days,  and  on  the  third  he  entered  a  hospital.  On 
operation  the  appendix  was  found  perforated  and  it  contained  a  small  concretion. 

34.  Ibid.  A  man,  twenty-nine  years  old,  whose  health  had  always  been  good, 
was  lifting  a  heavy  weight  when  he  suddenly  felt  a  severe  pain  in  the  abdomen, 
which  steadily  increased.  A  physician  was  sent  for  next  day,  and  the  patient  taken 
to  a  hospital  the  day  afterwards.  On  operation  the  appendix  was  found  perforated 
and  a  concretion  was  lying  in  the  perforation.  Three  more  concretions  were  found 
at  the  autopsy. 

35.  Ibid.  A  man  twenty  years  old,  whose  health  had  always  been  good, 
although  he  had  once  spent  a  few  days  in  a  hospital  on  account  of  bruises  due  to 
a  kick  from  a  horse,  began  to  have  pain  in  the  right  iliac  fossa  shortly  after  lifting  a 
heavy  sack.  The  next  day  he  was  better,  but  shortly  afterwards  the  pain  became 
severe.  On  the  ninth  day  after  the  injury  he  was  admitted  to  a  hospital,  where  an 
operation  showed  that  nothing  was  left  of  the  appendix  except  a  thickened  stump, 
1.5  cm.  long;  a  concretion  the  size  of  a  hazelnut  was  lying  in  the  abdominal  cavity. 

36.  Ibid.  A  man,  thirty-two  years  old,  in  previous  good  health  except  for 
rheumatism,  was  thrown  down  by  a  large  hog  and  trampled  upon  over  the  abdomen. 
Immediately  after  the  injury  he  was  taken  to  a  hospital.  On  operation,  the  appen- 
dix proved  to  be  perforated,  and  a  concretion  lay  just  outside  the  perforation. 

37.  Ibid.  A  boy,  twelve  years  old,  in  previous  good  health,  received  a  blow 
on  the  abdomen,  and  shortly  afterwards  began  to  have  pain  in  the  right  iUac 
fossa,  which  confined  him  to  bed  and  required  opium  for  its  relief.  On  the  tenth 
day  he  entered  the  hospital,  where,  on  operation,  the  appendix  could  not  be  dis- 
covered, but,  when  the  dressings  were  changed,  a  fecal  concretion  was  found  in 
the  wound. 

38.  Ibid.  A  man,  forty-one  years  old,  whose  health  had  always  been  good, 
took  a  long  ride  on  his  bicycle,  and  five  hours  afterwards  began  to  have  pain  in  the 
right  iliac  fossa.  On  the  third  day  after  the  pain  began,  he  entered  a  hospital,  with 
all  the  symptoms  of  a  diffuse  peritonitis.  On  operation,  the  appendix  was  found 
perforated,  and  it  contained  a  fecal  concretion. 
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39.  Ibid.  A  man,  twenty-six  years  old,  whose  health  had  always  been  good, 
was  lifting  a  heavy  weight  when  he  suddenly  felt  a  severe  pain  in  the  right  iliac  fossa, 
followed  immediately  by  other  symptoms  of  appendicitis.  He  was  seen  at  once  by 
a  physician  and  sent  to  a  hospital  on  the  third  day  after  the  pain  began.  On  opera- 
tion, the  appendix  was  found  just  about  to  i^erforate;  it  contained  a  fecal  concre- 
tion. 

40.  Ibid.  A  boy,  sixteen  years  old,  in  previous  good  health,  was  seized  with 
severe  pain  in  the  abdomen  while  lifting  a  heavy  sack  of  potatoes.  The  morning 
after  the  injury  he  was  taken  very  ill  with  symptoms  of  appendicitis,  which  con- 
tinued to  grow  worse,  until  the  fifth  day,  when  he  was  admitted  to  the  hospital  in 
extremis.  At  the  autopsy  the  appendix  was  found  perforated;  it  contained  a  con- 
cretion the  size  of  a  cherry-stone. 

41.  A.  J.  OcHSNER.  Month.  Jour.  Med.  and  Surg.,  Louisville,  Feb.,  1900. 
A  girl,  age  not  stated,  received  a  blow  on  the  abdomen  from  a  hesLvy  board  which 
swung  round  rapidly  and  struck  her.  Immediately  after  the  injur}'-  she  began  to 
have  pain,  which  persisted  for  two  years,  when  she  had  an  attack  of  acute  appendic- 
itis. On  operation,  the  appendix  was  found  inflamed,  but  not  perforated;  no 
mention  is  made  of  a  concretion. 

42.  Du  Barry.  These  de  Paris,  1901.  A  child,  ten  years  old,  fell,  striking 
the  abdomen  against  the  handle-bar  of  a  bicycle.  Immechately  after  the  accident, 
general  abdominal  pain  began,  which  became  localized  within  two  days,  and  shortly 
afterwards  subsided;  it  returned,  however,  eight  months  later.  A  ph3'sician  was 
sent  for  on  the  ninth  clay  of  the  second  attack.  On  operation,  the  appendix  was 
found  inflamed,  but  not  perforated;  there  is  no  mention  of  a  concretion. 

43.  E.  W.  Sharp.  Brit.  Med.  Jour.,  1902,  p.  1519.  A  man,  nineteen  years 
old,  in  previous  good  health,  was  working  in  a  coal-mine,  where  he  sustained  a  severe 
crush,  involving  the  abdomen,  between  two  coal-wagons.  At  the  time  of  the  acci- 
dent there  was  not  m.uch  suffering,  but  about  a  month  later  the  patient  complained 
■of  pain  and  tenderness  in  the  right  iliac  fossa,  which  confined  him  to  bed  for  a  short 
time.  Five  months  later  he  had  another  attack,  and  at  the  end  of  three  weeks  he 
entered  a  hospital  in  extremis.  Autopsy  showed  an  ileus  with  a  subacute  inflam- 
mation of  the  appendix  (see  p.  805). 

44.  C.  B.  LocKWOOD.  Appendicitis,  its  Pathology  and  Surgery,  1901,  p.  93.  A 
man,  twenty-two  years  old,  was  seized  with  abdominal  pain  after  dancing,  followed  by 
other  symptoms  of  appendicitis,  which  became  steadily  worse.  A  physician  was 
sent  for  on  the  second  day,  and  on  operation  the  appendix  was  found  perforated; 
it  contained  a  fecal  concretion. 

45.  T.  S.  CuLLEN.  A''.  Y.  Med.  Jour.,  1902,  vol.  76,  p.  1111.  A  boy,  fourteen 
years  old,  had  a  severe  fall,  followed  by  pain  in  the  right  iliac  region,  lasting 
eight  weeks.  Some  time  after  recovery  he  went  on  a  fishing  excursion,  where  he 
was  exposed  to  much  cold  and  fatigue,  and  the  next  day  he  had  severe  pain  over 
the  appendix.  This  continued  for  ten  days,  when  operation  showed  the  appendix 
inflamed,  but  not  perforated ;  there  is  no  mention  of  a  fecal  concretion.  (See  Figs. 
348  and  349,  pp.  665  and  666.) 

46.  B.  McMonagle.  Personal  communication,  1902.  A  man,  twenty-two  years 
old,  had  been  rowing  for  exercise,  immediately  after  which  he  felt  pain  in  the  right 
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iliac  fossa,  accompanied  by  severe  bladder  sjaiiptoms,  and  sent  at  once  for  a  phy- 
sician. He  recovered  from  this  attack,  but  a  year  later  he  had  another  in  which 
an  abscess  was  opened,  without,  however,  restoring  him  to  health.  At  a  second 
operation  the  appendix  was  found  inflamed  and  adherent  to  the  bladder;  there  is  no 
mention  of  a  concretion. 

47.  A.  E.  Malloch.  Personal  communication ,  1902.  A  young  man,  age  not  given, 
was  lifting  a  heavy  cheese  from  a  shelf,  while  standing  u^^on  a  step-ladder,  and  as 
the  ladder  shifted  to  one  side,  he  suddenly  strained  violently  to  keep  himself  from 
falling.  Pain  in  the  side  began  immediately,  and  kept  him  in  bed,  more  or  less, 
for  three  days.  On  the  tenth  day  he  was  seized  with  symptoms  of  perforation  and 
died  on  the  eleventh.  The  postmortem  showed  a  ruptured  abscess  sac,  containing 
a  hard,  pencil-like  piece  of  feces,  a  sharp,  bristle-like  substance,  and  the  sphacelated 
appendix  (see  fuller  account,  p.  808). 

48.  J.  H.  H.,  Surg.  No.  14451.  A  man,  twenty^  years  old,  was  run  over  when 
he  was  twelve  years  of  age,  by  a  wagon,  which  passed  over  the  lower  part  of  the  ab- 
domen. He  had,  ever  since,  had  occasional  attacks  of  "colic,"  with  a  tendency  to 
swelling  in  the  abdomen.  Just  before  he  was  seen  he  had  a  severe  attack,  brought 
on  by  excessive  fatigue.  He  was  operated  upon  in  the  cpiescent  period  after  this 
illness.  The  appendix  was  subacutely  inflamed,  and  adherent  to  the  under  side 
of  the  cecum.    There  is  no  mention  of  a  concretion. 

49.  J.  H.  H.,  Surg.  No.  12477.  A  man,  forty-four  years  of  age,  was  lifting  a 
heavy  fertilizer  when  he  felt  a  sharp  pain  in  the  side  of  the  abdomen,  which  was 
relieved  for  the  time,  but  returned  next  day  accompanied  by  symptoms  of  appendic- 
itis. He  entered  the  hospital  five  days  after  the  injury,  and  on  operation  the  appen- 
dix was  found  sloughed  off  from  its  base;  it  contained  a  concretion  in  its  tip. 

50.  J.  H.  H.,  Surg.  No.  1591.  A  man,  twenty-four  5'ears  old,  experienced  a  sud- 
den pain  in  the  right  iliac  fossa,  while  playing  foot-ball,  so  severe  as  to  oblige  him 
to  go  home  to  bed,  where  he  was  ill  for  two  weeks.  About  eight  years  later  he  had 
a  second  attack,  after  which  they  occurred  repeatedly.  He  was  operated  on  in  the 
quiescent  period  after  the  last  attack,  and  the  appendix  was  found  bent  upon  itself 
at  a  sharp  angle.    There  is  no  mention  of  a  concretion. 

I  have  analyzed  this  series  of  cases,  keeping  in  view  the  following  points: 
Age;  Sex;  Previous  health;  Nature,  locality,  and 
severity  of  the  injury;  Evidence  of  external  vio- 
lence; Length  of  time  elapsing  between  the  injury 
and  the  first  s  3' m  p  t  0  m  s  of  appendicitis;  Severity 
of  illness;  Evidence  of  an}'  preA'ious  morbid  con- 
dition of  the  appendix;  and  I  present  here  my  analysis  in  tab- 
ular form. 
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ANALYSIS  OF  50  CASES  OF  APPENDICITIS  ASSOCIATED  WITH  TRAUMA, 
AND,  PRESUMPTIVELY,  OF  TRAUMATIC  ORIGIN. 

Sex. 

Male    41  cases 

Female   8  " 

Not  mentioned    1  case  (cliild) 


Age 

5  to   9  3' ears  old,  inclusive  

10  to  14     "       "  "   

15  "  19     "      "  "   

20   "  29     "       "  " 
30  "  39     "       "         "  ...... 

40  "  49     "      "  "   

Not  mentioned  

Previous  Health. 

Noted  as  good   13  cases 

Previous  attacks   2  " 

Not  mentioned   35  " 

Nature  and  Locality  of  Injury. 

Blows  .  . 
Falls  . . 
Exertion 

Evidences  of  External  Violence,  such  as  Contusion  or  Laceration. 
Not  noted  in  any  instance. 


11  cases 

13  " 

5  " 

11  " 

3  " 

2  " 

5  " 


24  cases 
6  " 
20  " 


Length  of  Time  After  Injury  Before  Definite  Symptoms  of  Appendicitis 

Appeared. 

Immediately    24 

Few  hours   13 

One  to  two  days   5 

Two  to  three  days   2 

One  week  

One  to  two  weeks  

Two  weeks  

One  month   

Two  years   

Not  mentioned  


cases 


case 


Severity  of  Illness. 

Severe  at  outset   '   26  cases 

Mild     "     "    12  " 

Severe  symptoms  followed  by  interval  and  recurrence  ...  12  " 

Evidences  of  Previous  Morbid  Conditions  in  the  Appendix. 

Foreign  body  in  appendix    30  cases 

Adhesions    7  " 

Flexion   1  case 

Size  abnormal    1  " 

Cystic   1  " 

Not  noted   10  cases 
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Age  and  Sex. — A  large  proportion  of  these  traumatic  cases  (29  in  50)  occurred 
between  the  ages  of  fi^'e  and  twenty,  as  we  would  naturally  expect,  owing  to  the 
greater  liability  of  the  young  to  such  mild  accidents  as  blows  and  falls,  and  to  the 
more  exposed  condition  of  the  appendix  in  childhood,  where  it  is  covered  only 
by  the  tender,  thin  abdominal  walls.  The  fact  that  there  are  41  males  to  8 
females  (the  sex  in  one  case  is  not  stated)  accords  well  with  the  marked  difference 
in  the  sexes  in  their  habits  of  life. 

Previous  Health. — In  most  of  the  cases  I  have  collected,  the  previous 
health  is  not  noted,  except  where  it  is  stated  as  good.  In  this  respect  the  results 
of  my  analysis  have  not  substantiated  my  expectations,  for  I  had  anticipated 
finding  that  a  trauma  would  often  prove  to  be  the  exciting  cause  of  a  recurrent 
attack  of  appendicitis.  In  only  two  cases  in  my  collection,  however,  is  there 
any  record  of  a  preceding  attack.  Further  investigation  would,  perhaps, 
bring  other  cases  to  light. 

Evidences  of  External  Violence. — My  statistics  do  not  furnish  a  single 
record  of  any  niai'ks  of  violence  on  the  surface  of  the  body,  such  as  contusions, 
abrasions,  or  effusion  of  blood  and  discoloration  of  the  skin.  I  believe,  however, 
that  here  too  the  fact  has  not  been  considered  of  sufficient  consequence  to  note, 
and  that  more  careful  examinations  in  the  future,  and  more  detailed  reports 
will  show  that,  in  many  cases,  the  blow  left  some  mark  on  the  surface,  if  only  a 
slight  one. 

Nature  and  Locality  of  the  Injury. — The  character  of  the  injury  is  of  three 
kinds :  blows,  f  a  1 1  s  ,  or  m  u  s  c  u  1  a  r  exertion.  The  blows  are 
either  kicks,  or  violent  impacts  with  the  fist,  given  in  the  course  of  quarrels.  Case 
19,  in  which  a  little  girl,  six  years  old,  was  kicked  in  the  abdomen  by  a  boy,  is  a 
typical  example  of  this  class.  Case  43  is  of  somewhat  different  character,  being 
a  contusion  of  the  deep  viscera  by  forcible  impact  due  to  a  crushing  force  rather 
than  a  blow.  A  youth  of  nineteen,  working  in  a  coal-mine,  was  caught  and 
squeezed  in  the  abdomen  between  two  coal-wagons ;  symptoms  of  appendicitis 
appeared  a  month  later,  followed  by  obstruction,  and  after  repeatedly  improving 
and  then  relapsing,  the  patient  died  at  the  end  of  six  months.  The  autopsy 
showed  a  constriction  of  the  end  of  the  ileum,  from  a  fibrous  band  about  two  and 
a  half  inches  long,  passing  from  the  end  of  the  appendix  to  the  mesentery. 
There  were  signs  of  subacute  inflammation  above  the  appendix,  at  the  distal 
end  of  which  was  a  cyst.  It  will  be  noted  that  in  all  cases  the  injuries  were  in- 
flicted by  blunt  instruments,  and  therefore  liable  to  injure  the  parts  for  a  distance 
around  the  appendix  as  well  as  the  organ  itself.  In  such  cases  the  important 
question  to  be  determined  is  whether  there  is  an  increased  vulnerability  of 
the  appendix,  owing  to  previous  disease  or  to  the  presence  of  a  foreign  body  in 
the  form  of  a  concretion. 

The  traumata  coming  imder  the  head  of  falls  are  of  two  kinds :  those  in 
which  the  patient  in  falling  strikes  himself  violently  against  the  region 
of  the  appendix,  in  which  case  the  injury  is,  of  course,  due  both  to  a  blow  and 
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a  fall;  and  those  in  which  there  is  no  violent  impact  in  the  neighborhood 
of  the  appendix,  but  the  shock  per  se,  or  the  sudden  translation  of  the  vis- 
cera, followed  by  instant  arrest,  results  in  the  tearing  of  some  attachment,  or  of 
adhesions.  Case  11,  in  which  appendicitis  followed  a  fall  upon  the  buttocks, 
is  a  good  illustration  of  this  class.  The  numerous  cases  which  follow  on  violent 
or  prolonged  exertion  are  also,  perhaps,  examples  of  trauma  in  a  somewhat  differ- 
ent sense,  and  I  here  enumerate  the  various  sorts  of  strain  and  fatigue  noted  in 
my  collected  cases  in  order  to  show  the  variety  of  forms  under  which  this  partic- 
ular kind  of  trauma  may  occur.  Skipping  rope  backwards  forty  times,  mak- 
ing a  revolution  of  the  rope  each  time ;  dancing  (two  cases) ;  violent  shaking 
of  the  body  with  the  head  downward;  long  hunting,  over-exertion  and  fatigue; 
lifting  heavy  weights  (2  cases);  unusually  long  bicycle  ride  (2  cases);  jumping 
(2  cases);  rowing;  plajdng  foot-ball;  severe  strain  while  operating. 

The  trauma  in  these  cases  cannot  depend  upon  an}^  blow  or  impact  upon  the 
appendix,  for  it  is  inconceivable  that  the  soft,  surrounding  structures  should  be 
capable  of  inflicting  such  injur)^  We  are,  then,  limited  to  the  inference  that 
the  exertion  has  been  the  direct  cause  of  the  injury  by  rupture  of  adhesions;  or, 
as  in  the  case  of  the  boy  hung  up  by  the  heels,  of  rupture  of  the  anatomic  attach- 
ments of  the  appendix ;  or  that  a  foreign  body  lying  in  the  appendix  has  shifted 
its  position  so  as  to  bring  on  an  attack. 

Length  of  Time  Elapsing  Between  Receipt  of  Injury  and  Development 
of  Appendicitis. — In  the  large  majority  of  cases  pain  was  complained  of  imme- 
diately or  else  within  a  few  hours.  It  is  noticeable  that  whenever  an  interval  of 
weeks  or  months  elapsed  between  the  accident  and  the  well-defined  symptoms 
of  appendicitis,  there  were  more  or  less  well-marked  symptoms  of  continuous 
digestive  disturbance,  or,  on  the  other  hand,  there  was  a  history  of  repeated 
attacks  following  the  injury  and  before  the  patient  came  under  observation  for 
appendicitis. 

Severity  of  Illness. — Somewhat  more  than  half  the  cases  were  se^'ere  at 
the  outset  and  continued  so  without  intermission;  in  about  25  per  cent,  the 
initial  attack  was  followed  by  an  interval  of  relief,  while  in  the  remainder  the 
symptoms  were  mild  in  the  beginning  and  gradualh'  increased  in  se^^erity. 

Evidences  of  Previous  Morbid  Conditions  in  the  Appendix. — The  question 
whether  the  appendix  was  normal  at  the  time  of  the  injmy  Avhich  resulted  in 
appendicitis  is  of  considerable  importance,  for,  if  the  appendix  was  diseased  and 
therefore  liable  to  an  outbreak  of  inflammation  under  slight  provocation,  the 
status  of  the  defendant  in  a  lawsuit  is  manifestly  altered  by  the  fact.  I  am 
indebted  to  Mr.  H.  M.  Brune  for  the  following  extract  bearing  upon  the  sub- 
ject from  the  American  and  English  Encyclopedia  of  Law  (second  edition,  vol. 
7,  article  "Contributory  Negligence"). 

Aggravation  of  Injury  by  Plaintiff's  Negligence . — 
While  the  negligence  of  the  injured  person  contributing  proximately  to  his  injury 
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will  bar  his  recovery  of  damages,  it  is  held  that  when  he  is  guilty  of  no  negligence 
contributing  to  the  injury,  negligence  upon  his  part  after  the  injury,  by  which  it  is 
aggravated,  will  not  prevent  him  from  recovering  damages  for  so  much  of  the  injury 
as  the  original  wrong-doer  caused  by  his  negligence.  In  such  cases  it  seems  that 
the  damages  may  be  apportioned  or  allowance  made  by  the  jury  for  that  portion 
of  the  injury  due  to  the  plaintiff's  fault. 

Injury  Enhanced  by  Disease  . — 1.  Defendant's  negligence  causing 
or  aggravating  disease.  In  cases  where  the  defendant's  negligence  caused  a  dis- 
ease, developed  a  latent  tendency  to  disease,  aggravated  a  prior  disease,  or  led 
in  immediate  sec^uence  to  disease,  the  defendant  must  respond  in  damage  for  such 
part  of  the  diseased  condition  as  his  negligence  caused.  And  if  there  can  be  no 
apportionment,  or  if  it  cannot  be  said  that  the  disease  would  have  existed  apart 
from  the  injury  inflicted  by  the  defendant,  then  the  defendant  is  responsible  for 
the  diseased  condition. 

2.  Diseased  condition  independent  of  injury — Defendant's  knowledge. — But 
when  the  diseased  condition  exists  independently  of  the  injury,  and  does  not  flow 
from  it  as  a  natural  consequence  following  in  direct  sequence,  the  defendant's  liabil- 
ity is  only  for  such  consecjuences  as,  independently  of  the  diseased  condition,  were 
directly  and  immediately  caused  by  his  negligence.  Yet  if  he  knew  of  the  diseased 
condition,  and  could  have  foreseen  that  it  would  aggravate  an  injury  inflicted  by 
his  negligence,  he  is  liable  for  the  entire  consequences  that  flow  from  the  combina- 
tion of  his  negligence  with  the  existing  diseased  condition. 

In  40  out  of  my  50  collected  cases  the  appendix  deviated  in  some  way  or 
other  from  normal,  and  30  out  of  the  40  abnormal  appendices  were  noted  as  con- 
taining concretions ;  in  7  of  the  remaining  10,  which  were  without  a  concretion, 
there  was  evidence  of  old  adhesions ;  of  the  last  3,  1  was  flexed  on  itself ;  1  was 
cystic ;  and  1  was  unusually  short  and  wide.  No  case  has  as  }'et  appeared  in  which 
it  has  been  shown  that  an  injury  ah  externo  has  produced  an  appendicitis  in  a  pre- 
viously normal  appendix,  the  presence  of  a  foreign  body  being  taken  as  indicative 
of  disease,  since  it  is  the  consensus  of  the  educated  medical  profession  that  an 
appendix  containing  a  fecal  concretion  is  abnormal,  although  it  is  true  that  such 
an  appendix  may  remain  quiescent  for  an  indefinite  period.  We  may,  therefore, 
conclude  from  the  reported  cases  that  a  patient  who  is  carrying  a  concretion  in 
his  appendix  is  far  more  liable  to  an  attack  of  appendicitis  from  a  blow  of  suffi- 
cient force  when  suitably  directed  than  he  would  be  were  the  appendix  in  all  re- 
spects normal.  In  such  a  case  there  can  be  no  allegation  of  negligence  on  the  part 
of  the  plaintiff  in  bringing  about  or  aggravating  his  condition,  since  he  must  have 
been  entirely  ignorant  of  it  until  it  was  revealed  by  the  surgeon's  knife.  On 
the  other  hand,  it  cannot  be  said  that  the  disease  would  have  existed  apart 
from  the  injury  inflicted  by  the  defendant,  who  becomes,  therefore,  liable  for 
the  lighting  up  of  the  disease  into  activity,  and  is  responsible  under  the  clause 
"developed  a  latent  tendency  to  disease,  aggravated  a  prior  disease,  or  led  in 
immediate  sequence  to  disease,"  as  above  quoted. 

In  order  to  determine  the  degree  of  responsibility  of  the  defendant  it  will  be 
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necessary  to  ascertain  how  much  violence  was  used,  and  to  associate  this  factor 
with  the  previous  condition  of  the  appendix,  as  seen  at  operation  or  postmortem, 
according  to  the  statement  made  by  the  physician.  In  view  of  the  grave  conse- 
quences to  the  defendant  involved  in  an  action  for  damages,  the  physician  who 
examines  the  appendix  and  neighboring  structures  in  such  a  case  ought  to  note 
carefully  the  presence  or  absence  of  any  old  adhesions  (e\  idences  of  pre\-ious 
attacks),  of  peritonitis,  of  rupture,  of  perforation,  or  of  acute  strangulation  of 
the  appendix.  The  appendix  itself  should  be  most  carefulh-  preserved,  and 
preferably  in  formalin  or  in  Kaiserling  fluid,  in  order  to  demonstrate  any  ulcers 
of  the  mucous  surface,  any  old  scars,  or  strictures.  If  the  appendix  shows  signs 
of  old  disease,  if  it  contains  a  large  concretion,  or  if  the  patient  had  had  pre- 
vious attacks  and  it  can  be  shown  that  but  slight  force  was  used,  and  that  with- 
out intent  of  injury,  the  status  of  the  defendant  will  be  different  from  what  it 
would  be  in  a  case  of  disease,  or  one  in  which  much  violence  was  used. 

The  question  of  trauma  as  it  affects  the  liability  of  life  insm-ance  companies 
becomes  somewhat  different,  since  the  injury  giving  rise  to  appendicitis  in  these 
cases  is  due  to  exertion  on  the  part  of  the  patient  himself,  rather  than  to  force 
in  the  hands  of  another.  In  the  absence  of  a  specific  exception  in  the  policy, 
the  company  ought  to  own  its  liability  for  appendicitis,  as  for  any  other  internal 
disease.  The  only  instance  in  which  such  a  compan}^  could  escape  liability 
would  be  where  it  could  show  that  the  plaintiff  had  knowledge  of  previous  attacks 
or  weakness,  which  he  concealed,  or  failed  to  state  in  applying  for  his  insurance, 
and  which  information,  under  the  terms  of  his  policy,  he  was  bound  to  furnish. 

In  the  case  of  accident  insurance,  the  company  should  be  held  liable  when 
the  appendicitis  sets  in  directly  after  a  blow  or  a  strain. 

Medico-legal  Complications. — As  an  instance  of  legal  complications  re- 
lating to  an  appendicitis,  I  .  cite  the  following  case  (No.  47),  for  which  I  am 
indebted  to  A.  E.  Malloch,  of  Ontario,  Canada : 

A  young  man  was  attempting  to  lift  a  heavy  cheese  down  from  a  shelf,  while 
standing  on  a  step-ladder,  and  the  added  weight  causing  the  ladder  to  shift  its  posi- 
tion, forced  him  to  exert  himself,  and  occasioned  a  violent  strain  of  the  abdominal 
muscles;  he  remarked  at  once  to  those  present  that  he  had  strained  himself  seriously. 
He  began  to  have  pain  in  his  side  almost  immediately,  severe  enough  to  keep  him 
in  bed,  more  or  less,  for  three  days,  after  which  he  improved.  On  the  tenth  day, 
however,  he  was  seized  with  symptoms  of  collapse,  and  died  the  day  afterward. 
The  postmortem  examination  made  by  Malloch  "showed  general  purulent  peri- 
tonitis with  a  ruptured  abscess  sac,  containing  a  hard,  sloughing  appendix  "  (see  Fig. 
399).  The  patient,  having  taken  out  an  accident  policy  in  the  Commercial  Travel- 
ler's Insurance  Company,  the  family  presented  a  claim,  which  the  company  refused 
to  pay,  because  there  was  no  external  lesion  discoverable.  On  receiving  a  letter, 
however,  signed  by  Dr.  Mullin,  the  physician  in  charge,  as  well  as  by  Drs. 
Malloch  and  Olmstead,  who  attended  in  consultation,  testifying  as  follows,  they 
paid  the  claim:  "The  deceased  immediately  after  lifting  the  weight  stated  that 
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he  had  been  hurt,  and  subsequently  repeated  this  to  all  whom  he  saw.  As  symp- 
toms which  were  located  in  the  region  of  the  appendix  followed  immediately,  we 
have  no  doubt  that  the  appendix  was  injured  at  the  time,  and  that  this  must  be 
considered  of  the  nature  of  an  accident." 


Fig.  399. — Case  of  A.  E.  Malloch,  Hamilton,  Ont.,  in  which  Acute  Appendicitis  and  Death  followed 

Severe  Muscular  Strain. 

In  concluding  the  subject  of  trauma,  I  would  emphasize  the  following  points: 
Evidence  is  lacking  to  show  that  trauma  has  caused  appendicitis  in  a  pre- 
viously sound  appendix. 

An  appendix  containing  a  fecal  concretion  or  other  foreign  bod}^  is  not  sound, 
and  in  such  a  case  a  severe  muscular  strain  or  blow  upon  the  right  side  of  the 
abdomen  may  produce  a  lesion  of  the  mucous  or  muscular  coats  sufficient  to 
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favor  the  invasion  of  pathogenic  organisms,  giving  rise  to  an  attack  of  appendic- 
itis in  nowise  differing  from  the  common  forms  of  the  disease. 

If  the  patient  strains,  or  makes  active  use  of  the  abdominal  muscles  at  the 
time  of  the  receipt  of  the  blow,  these,  factors  may  act  conjointly  in  causing  the 
attack. 

The  more  violent  the  blow  or  the  greater  the  strain,  the  greater  is  the  like- 
lihood of  an  injury  to  the  appendix. 

A  blow  acts  more  efficiently  upon  a  person  with  a  shallow  or  a  scaphoid  abdo- 
men where  the  walls  are  thin,  than  upon  one  who  is  stout  or  strongly  built. 

The  blow  acts  as  the  immediate  cause  in  producing  the  attack,  which,  while 
it  might  have  occurred  soon  without  such  intervention,  might  also  not  have 
occurred  for  some  years ;  the  mediate  cause  is  usually  a  foreign  body. 

Whenever  a  physician  is  called  to  a  case  the  history  of  which  is  suggestive 
of  traumatic  origin,  he  will  do  well  to  make  careful  notes  at  the  time,  quoting  as 
far  as  possible  the  patient's  own  language  and  expressions  relating  to  the  follow- 
ing facts : 

1.  The  nature  of  the  injury,  whether  a  blow,  a  fall,  or  a  strain. 

2.  The  agent  producing  the  injur}^ 

3.  The  exact  point  and  manner  of  impact,  and  whether  the  patient  was  en- 
gaged in  active  exertion  or  straining  himself  at  the  time  the  mjury  was  received. 

4.  The  expressions  used  by  the  patient  at  time  and  the  the  nature  of  his  imme- 
diate complaints. 

5.  The  length  of  time  elapsing  between  the  injury  and  the  call  for  medical  aid. 

6.  Any  external  evidence  of  violence  (to  be  noted  most  carefully). 

7.  If  an  interval  of  some  Aveeks  has  elapsed,  an  inquiry  into  the  condition  of 
the  patient  during  this  period  should  be  made,  it  being  stated  whether  he  was 
able  to  resume  his  ordinary  occupations,  and  with  or  without  distress. 

8.  If  death  ensues  or  an  operation  is  performed,  it  is  of  the  highest  impor- 
tance to  record  the  exact  condition  of  the  peritoneum  and  the  viscera  imderlying 
the  injured  area,  a  minute  and  careful  statement  regarding  the  presence  or  ab- 
sence of  fecal  concretions  being  always  recorded. 

The  following  case,  in  which  a  concealed  trauma  and  infection  were  suspected, 
is  of  great  medico-legal  interest.  It  was  reported  by  H.  M.  Biggs  to  the  New 
York  Pathological  Society  as  an  instance  of  suspected  criminal  abortion  which 
proved  to  be  appendicitis. 

The  patient,  an  unmarried  servant,  was  suddenly  seized  with  severe  pain  dur- 
ing a  menstrual  period.  The  attending  physician  discovered  a  general  peritonitis, 
and  associating  this  fact  with  the  occurrence  of  an  excessive  menstrual  flow,  and 
"some  evidence  of  a  circumstantial  character,"  concluded  that  the  case  was  one 
of  criminal  abortion,  and  so  reported  it  to  the  Board  of  Health.  The  woman 
died,  and  the  autopsy  revealed  a  general  peritonitis  resulting  from  a  perforation 
of  the  appendix  about  one  and  a  half  inches  from  its  base;  a  small,  hard  mass  of 
fecal  matter  was  found  in  the  peritoneal  cavity. 
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I  hope  that  enough  has  been  said  to  convince  my  professional  colleagues 
that  appendicitis  must  always  be  regarded  as  an  affection  for  which  an  active 
human  agency  can  be  responsible,  and  that  testimony  to  that  effect  must  be 
given^  when  the  facts  warrant  it,  with  assurance,  whether  it  be  for  or  against  an 
individual  or  an  association. 

It  is  the  duty  of  every  physician,  in  taking  the  history  of  all  cases  of  appendic- 
itis, to  inquire  carefuU}^  into  antecedent  blows,  falls,  or  unusual  exertion,  and  to 
listen  with  attention  to  any  suggestion  made  by  the  patient  which  points  in 
that  direction.  He  must  also  bear  in  mind  that  the  injury  need  not,  necessarily, 
be  of  recent  date,  although  some  sj^mptoms,  it  may  be  of  a  vague  character,  will 
probably  be  recalled  as  immediately  following  it. 
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Gilford,  757. 

Giordano,  422,  423. 
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Jaboulay,  630,  632. 
Jackson,  203,  226. 
Jacobson,  504. 
Jadelot,  3,  432. 
Jaeger,  601. 
Jaffe,  613,  634. 
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Kircher,  583. 
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Lemaire,  37. 
Leman,  744. 
Lemon,  711. 
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McKelway,  712. 
McKidd,  465,  466. 
McMurtry,  489,  493. 
McPhedren,  367. 
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Muret,  730. 

Murphy,  197,  204,  323,  324,  362,  373,  436, 
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Mynter,  48,  407,  479,  799. 
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Nancrede,  587. 
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Small,  796,  800. 

Smith,  192,  260. 
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Abdominal  cavity ;  irrigation  of,  in  general 
purulent  peritonitis,  647-652;  power  of  ab- 
sorption in,  304-306;  sensibility  of,  305,  321, 
322. 

Abdominal  foss;e,  611,  612. 

Abnormal  positions  of  the  appendix;  due  to 
arrested  development,  133-135;  due  to  dis- 
placement, 130-132;  due  to  length  of  mes- 
entery, 132,  133. 

Abortion,  criminal,  mistaken  for  appendicitis, 
809,  810. 

Abscess  of  kidney  in  appendicitis;  natural  his- 
tory of,  208 ;  post-operative  sequela,  667. 

Abscess  of  liver  in  appendicitis;  at  autopsy, 
226-246;  complication,  402;  natural  history 
of,  209. 

Abscess,  peri-appendical ;  at  autopsy,  213;  be- 
tween layers  of  mesentery,  313,  624-627; 
encapsulated  in  omentum,  622;  gangrenous, 
622-624;  pathology  of,  312-314;  resolution 
of,  316;  results  of,  316-322;  treatment  of, 
313,  614-622;  treatment  of,  in  special  cases, 
622-627. 

Abscess,  peri-appendical,  rupture  of;  into  ab- 
dominal wall,  316,  317;  into  bladder,  204, 
318-320;  into  cecum,  204 ;  into  gall-bladder, 
317;  into  gluteal  region,  205 ;  into  intestinal 
tract,  317;  into  popliteal  space,  205;  into 
rectum,  204 ;  at  umbilicus,  204 ;  into  vagina, 
204,  317;  under  crural  arch,  205. 

Abscess,  pelvic  peri-appendical;  at  autopsy, 
213,  214;  frequency  of,  627;  para-sacral 
method  of  opening,  630;  perineal  method 
of  opening,  631;  symptoms  of,  628;  treat- 
ment of,  628-632;  varieties  of,  627. 

Abscess,  perinephritic,  424. 

Abscess,  retro-peritoneal,  314-316. 

Abscess,  subphrenic,  in  appendicitis;  at  au- 
topsy, 214-225;  complication,  402;  etiology 
of,  636,  637;  symptoms  of,  637,  638;  treat- 
ment of,  638-641. 

Acetonemia  as  a  post-operative  sequela,  668, 
669. 

Actinomycosis,  appearance  of  at  operation, 
776;  clinical  history  of,  768,  769;  in  child, 


481,  482;  etiology  of,  669,  670;  frequency 
of,  196;  pathology  of,  342-347. 
Adhesions ;  between  appendix  and  site  of  previ- 
ous operation,  719-723;  delicacy  of,  in  child, 
458;  treatment  of,  in  removal  of  appendix, 
575-587. 

Amoebic  dysentery,  clinical  history  of,  770, 
771;  pathology  of,  352-354. 

Anastomosis  of  intestines,  777-785. 

Anatomical  bibliography,  188,  189. 

Anatomy  of  appendix  in  child,  451,  452. 

Anesthesia,  516-522. 

Anus  preternaturalis,  680. 

Appendices;  abnormally  long,  136;  misplaced, 
135;  supernumerary,  135. 

Appendicitis,  acute  catarrhal;  natural  history 
of,  199;  pathology  of,  264-266. 

Appendicitis,  acute ;  complications  of,  398-404 ; 
diagnosis  of,  407-414 ;  differential  diagnosis 
of,  414-430;  exciting  causes  of,  360-380; 
final  causes  of,  380-384 ;  first  recorded  case 
of,  2;  frequency  of,  210,  211 ;  medical  treat- 
ment of,  510-513;  natural  history  of  acute 
and  chronic,  198,  199;  origin  of  name,  29; 
pathological  classification,  263,  264;  predis- 
posing causes  of,  357-360;  symptoms  of, 
386-398. 

Appendicitis,  acute  diffuse;  histology  of,  266; 
pathology  of,  268. 

Appendicitis,  chronic  adhesive,  249,  250. 

Appendicitis,  chronic  diffuse ;  complications  of, 
405,  406;  histology  of,  284,  285;  forms  of, 
405 ;  pathology  of,  278-285 ;  rigidity  of  ap- 
pendix in,  279;  symptoms  of,  405,  406. 

Appendicitis,  chronic  obliterative,  250. 

Appendicitis,  gangrenous,  269-271. 

Appendicitis  larvata,  405,  458,  459. 

Appendicitis,  perforative,  276-278. 

Appendicitis,  purulent,  268,  269. 

Appendicitis,  residual,  278,  287,  288. 

Appendicitis,  traumatic,  795-803. 

Appendicitis,  ulcerative,  285-287. 

Appendico-cecal  jvmction,  lymphatics  of,  174. 

Appendieulo-ovarian  ligament,  102-104. 

Appendix;  arteries  in,  155-166;  coats  of,  139— 
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146;  contents  of-,  148,  149;  dimensions  of, 
135-139:  distortions  of,  124,  125,  126,  199; 
embryology  of,  55-71 ;  exposure  of,  in  opera- 
tion on,  540-546;  function  of,  190-193; 
glands  of,  144-146,  184-186;  lymphatics  of, 
169-173,  333,  334;  lymph  nodes  in,  146- 
148 ;  movements  of,  193,  194 ;  nerves  of, 
186-188;  position  of,  118-135 ;  retrogression 
of,  152-154;  structure  of,  139-148;  tran- 
sient, 56-58;  veins  of,  166-169. 

Arteries,  appendical;  arrangement  of,  164-166; 
embolism  of,  208,  209;  method  of  injecting, 
161;  origin  and  number  of,  156-161. 

Arteries  of  mesappendix,  161. 

Arterio-sclerosis,  248. 

Auto-infection  as  a  post-operative  sequela, 
668,  669. 

Autopsy  records,  bibliography  of,  252,  253. 

Bacteria  in  appendix;  conditions  favorable 
for  development  of,  256,  257;  species  of, 
present,  257-260. 

Bacteriological  bibliography,  261,  262. 

Bibliography,  anatomical,  188,  189;  autopsy, 
252,  253;  bacteriological,  261,  262;  histori- 
cal, 52,  53;  pathological,  354-356. 

Bladder;  adhesion  of,  to  appendix,  197,  204, 
205,  318-320;  SA'mptoms  in  appendicitis, 
387. 

Blood-vascular  infection,  328-333. 
Bone,  pieces  of,  in  appendix,  373,  374. 
Bowels;  care  of,  after  operation,  658,  659; 

treatment  of,  in  acute  appendicitis,  511- 

513. 

Bradford  frame,  use  of,  in  appendicitis  in 

child,  484. 
Bristle,  piece  of,  in  appendix,  373. 


Carcinoma  of  the  appendix;  clinical  history 

of,  743-757 ;  operation  for,  772,  773. 
Carcinoma,  differential  diagnosis  between,  and 

appendicitis,  417,  469,  470. 
Causes    of    appendicitis;   exciting,  360-380; 

final,  380-384;  predisposing,  357-360. 
Cecal  apparatus,  function  of,  78-80. 
Cecal  glands,  isolated,  183,  184. 
Cecum;  appendical  abscess  discharging  into, 

204 ;  resection  of,  475-477 ;  types  of,  80-85. 
Cecum,  primary  ulceration  of,  302,  303 ;  cases 

of,  488-492 ;  diagnosis  of,  492,  493 ;  operation 

for,  493. 

Cecum,  varieties  of  ulceration  in,  486,  487. 
Child,  appendicitis  in ;  age  for,  451 ;  delicacy 
of  adhesions  in,  458;  diagnosis  of,  459-482; 


examination  by  rectum  in,  456;  examination 
of  thoracic  viscera  in,  457 ;  gastro-intestinal 
disturbance  in,  457,  458;  hi.story  of,  450, 
451;  symptoms  of,  455-459;  treatment  of, 
482^84 ;  vomiting  as  sole  sj^mptom  of,  456, 
457. 

Chills,  symptom  of  appendicitis,  394. 

Cigarette  drains,  621,  653. 

Clado's  gland,  184. 

Coats  of  the  appendix,  139-148. 

Colic  glands,  isolated,  183,  184. 

Complications  of  acute  appendicitis,  general 
peritonitis,  399-401 ;  hemorrhage,  404 ;  ileus, 
401;  liver  abscess,  402;  lung  affections, 
402,  403;  pleural  affections,  402,  403;  p.ve- 
mia,  402;  pylephlebitis,  402;  .septicemia, 
401;  subphrenic  abscess,  402;  suppurative 
peri-appendicitis,  398,  399;  vesical  and  renal 
affections,  403,  404. 

Complications  of  chronic  appendicitis,  405, 
406. 

Concretions,  fecal;  appearance  of,  148,  149; 
cause  of  appendicitis,  362-365;  cause  of 
appendicitis  in  child,  404 ;  method  of  develop- 
ment of,  199,  300,  301 ;  pathology  of,  298- 
301. 

Connell's  method  of  intestinal  anastomo.sis,  785. 
Constipation ;  symptom  of,  acute  appendicitis, 

391 ;  of  chronic  appendicitis,  405. 
Contents  of  appendix,  148. 
Cutaneous  hyperesthesia  in  appendicitis,  389. 
Cy.stitis  in  appendicitis ;  po.st-operative  sequela, 

667,  668;  symptom,  403,  404. 
Cysts,  appendical,  250-251,  288-292. 

Diagnosis  of  appendicitis,  407-414;  in  child, 
459-482. 

Diet  after  operation,  657. 

Differential  diagnosis  between  appendicitis 
and;  actinomycosis,  481,  482;  carcinoma, 
417;  coxitis,  427,  428,  478,  479;  foreign 
bodies  in  intestine,  415;  gall-bladder  affec- 
tions, 414,  415;  gastro-intestinal  affections, 
414-418;  gynecological  affections,  427;  hy- 
pochondriasis and  hysteria,  428;  hernia, 
418,  480,  481 ;  ileocecal  tumor,  416,  417;  in- 
testinal obstruction,  417,  418;  intestinal 
parasites,  418;  intramuscular  abdominal 
ab.scess,  427 ;  intussusception,  418,  464-478; 
kidney  affections,  421-424 ;  mesentery,  af- 
fections of,  419,  420;  ovarian  disease,  481, 
715,716;  pancreatic  disea.se,  426,  427 ;  pel- 
vic inflammation,  711-717;  perinephritic 
abscess,  424;  peritoneal  affections,  419- 
421 ;  pneumonia  and  pleurisy  in  child,  460- 
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463;  psoitis,  acute,  427;  pyonephrosis,  423, 
424;  renal  tumor,  424;  tubercular  peritoni- 
tis, 463-481;  typhoid  fever,  459;  vertebral 
disease,  427. 

Differentiation  between  appendix  and  cecum 
in  embryonic  life,  72-77. 

Digestive  disorders  as  a  cause  of  appendicitis, 
360,  361. 

Dimensions  of  appendix,  135-139. 

Diseases  to  which  appendix  is  liable,  natural 
history  of,  195-198. 

Displacements  of  appendix,  131-133. 

Distention  of  abdomen,  as  symptom  of  appen- 
dicitis, 397. 

Distortions  of  appendix,  124,  125,  126,  199. 

Diverticula,  false,  594. 

Diverticulitis,  602. 

Diverticulum,  Meckel's ;  arteries  of,  599 ;  attach- 
ment of,  597,  598;  embryology  of,  595,  596; 
mesenteriolum  of,  600,  601 ;  size  of,  596, 
597;  types  of,  596. 

Drainage;  in  appendical  abscess,  620-622;  in 
diffuse  purulent  peritonitis,  652-654;  in 
pelvic  ab.scess,  632. 

Drainage,  be.st  material  for,  621. 

Drains,  cigarette,  621,  653. 

Dysmenorrhea  in  chronic  appendicitis,  406, 
698. 


Ectopic  gestation.  See  Extra-uterine  preg- 
nancy. 

Effects  of  an  appendicitis  upon  the  appendix 
itself,  natural  history  of,  199,  200. 

Effects  of  an  appendicitis  upon  neighboring 
structures,  natural  history  of,  201-204. 

Embolism;  of  appendical  arteries,  208,  209; 
of  coronary  arteries,  248,  249 ;  of  pulmonary 
artery,  208,  248 ;  of  tibial  artery,  208,  333. 

Embryology  of  the  appendix,  55-71. 

Empyema;  of  the  gall-bladder,  425;  of  the 
pleura,  459. 

Endocarditis,  248. 

Entero-enterostomy,  778-780. 

Enteroliths.    See  Concretions. 

Enterostomy,  654. 

Epididymitis  as  a  post-operative  sequela,  667. 

Etiology  of  appendicitis;  age  in,  358,  452,  453; 
digestive  disorders  in,  360,  361,  454;  foreign 
bodies  and  concretions  in,  362-374,  379,  380, 
454;  floating  kidney  in,  358;  heredity  in, 
359,360;  infectious  diseases  in,  381-383 ;  in- 
testinal parasites  in,  374-377;  menstruation 
in,  361;  microbic  infection  in,  380;  nation- 
ality in,  359;  sex  in,  358,  359;  trauma  in. 
See  Traumatic  appendicitis. 


Examination  of  appendix  whenever  the  abdo- 
men is  opened,  717. 

Examination  of  patient  in  appendicitis,  410- 
414,  455-459. 

Exposure  of  appendix,  method  of,  540-546. 

Extra-uterine  pregnancy;  diagnosis  between, 
and  appendicitis,  734,  operation  for  appen- 
dicitis in,  728. 

Fibroma  of  appendix,  740-743. 

Fibro-myomata  of  appendix,  196,  739. 

First  recorded  ca.se  of  appendicitis,  2. 

Fish-fin  in  appendix,  374. 

Fistula,  intestinal,  317,  318,  674-681 ;  urinary, 
318-320,  681,  682. 

Floating  kidney  a  cause  of  appendicitis,  358. 

Folds;  ileocecal,  90-92;  ileocolic,  89,  90;  peri- 
cecal, 86-88;  retrocecal,  99-102. 

Forceps,  Eastman's  572,  575;  mosquito,  515. 

Foreign  bodies  in  appendix ;  cases  of,  365-374 ; 
etiologic  relation  of,  to  appendicitis,  362- 
365;  pathogenesis  of,  in  appendicitis,  377- 
380. 

France;  early  history  of  appendicitis  in,  2-11; 
first  reported  case  of  appendicitis  in,  2. 

Gall-bl.\ddei!,  disease  of,  mistaken  for  ap- 
pendicitis, 424-426. 

Gall-stones  (supposed)  in  the  appendix,  363, 
364. 

Gangrenous  appendicitis,  269-271. 
Gas-formation  as  a  post-operative  sequela,  664. 
Gastric  la\'age  in  treatment  of  appendicitis, 
510. 

Gastro-intestinal  disease  mistaken  for  appen- 
dicitis, 414-418. 

Gastro-intestinal  symptoms  in  appendicitis, 
457. 

General  appearance  in  appendicitis,  398. 
Germany,   early  history  of  appendicitis  in, 
12-14. 


Heart,  condition  of,  in  appendicitis  at  au- 
topsy, 248. 

Hemorrhage  in  appendicitis;  complication, 
404 ;  post-operative  sequela,  662,  663 ;  symp- 
tom, 391,  392. 

Heredity  in  the  etiology  of  appendicitis,  359, 
360. 

Hernia  of  appendix;  acquired,  787-789;  con- 
genital, 787  ;  diagnosis  of,  791 ;  frequency  of, 
252,  786,  787;  treatment  of,  791-793. 

Hernia  of  appendix,  in  child,  479-481. 
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Hernia,  intestinal;  mistaken  for  appendicitis, 

418;  post-operative  sequela,  692-697. 
History  of  appendicitis  in;   England,  14-17; 

France,    2-11;    Germany,    12-14,  19-21; 

United  States,  17-18,  22-24,  28-30. 
History  of  appendicitis,  surgical,  31-52. 
Hypochondriasis   mistaken  for  appendicitis, 

428. 

Hysteria  mistaken  for  appendicitis,  428. 

Ice  in  treatment  of  appendicitis,  511. 
Ileocecal  artery,  155,  156. 
Ileocecal  fold,  90-92. 

Ileocecal  region;  lymphatics  of,  173,  174;  inner 

surface  of,  110-117. 
Ileocecal  tumor;  mistaken  for  appendicitis, 

416,  417;  operation  for,  770-785. 
Ileocolic  arterj',  155. 
Ileocolic  fold,  89,  90. 

Ileus,  in  appendicitis;  complication,  401;  in- 
dication for  operation,  499,  500;  post-oper- 
ative sequela,  683-692. 

Ileus  mistaken  for  appendicitis,  499,  500. 

Iliac  artery,  hemorrhage  from  adhesion  of,  to 
appendix,  206,  207. 

Incision  in  appendicitis;  closure  of,  538,  539; 
double,  483,  538;  general  rules  for,  523; 
lateral,  723-725;  median,  524,  531,  723; 
oblique,  531,  532;  semilunar,  534-537,  723; 
vertical,  524,  527. 

Incision  in  appendicitis;  methods  for.  Battle's, 
534-537;  Edebohls's,  538;  Finney's  modi- 
fication of  McBurney's,  534;  Fowler's,  531, 
532;  McBurney's,  533,  534,  735;  Morris's, 
538;  Eoux's,  532;  Sonnenburg's,  529,  531. 

Incision  for  ileocecal  tumor,  774. 

Incision  in  diffuse  purulent  peritonitis,  646, 
647. 

Indican,  presence  of,  in  urine,  404,  441,  442. 
Indications  for  operation  in  appendicitis,  496- 
500. 

Indigestion,  acute,  mistaken  for  appendicitis, 
459. 

Infarction,  intestinal,  in  appendicitis,  331,  332. 
Infection,  peritoneal,  varieties  of,  306. 
Inferior  pelvic  abscess,  627,  628. 
Intermediate  operation  for  appendicitis,  503- 
506. 

Interval  operation  for  appendicitis;  definition 
of,  506;  first  performed,  42,  43;  safety  of, 
507;  time  for,  507,  508. 

Intestinal  anastomosis,  methods  of,  778-785. 

Intestinal  fistula;  pathology  of,  317-318;  as  a 
post-operative  sequela,  674-681. 

Intestinal  parasites,  374-377,  454,  455. 


Intestines,  condition  of,  at  autopsy  in  acute 
appendicitis,  247;  lifting  out  of  abdominal 
cavity,  647;  irrigation  of,  647-649;  ivipLng 
off,  652. 

Intramuscular  abdominal  abscess,  mistaken 
for  appendicitis,  427. 

Intra-thoracic  affections,  mistaken  for  appen- 
dicitis, 429,  430,  460-463. 

Intussusception,  464-475 ;  mistaken  for  appen- 
dicitis, 418. 

Intussusception  of  appendix,  mistaken  for  car- 
cinoma, 469,  470. 
Inversion  of  appendix,  464,  468,  474,  475. 
Irrigation  of  peritoneum,  647-652. 


Jaundice,  symptom  of  appendicitis,  379,  398. 

Kidney,  abscess  of,  in  appendicitis;  histon,'  of, 
208;  post-operative  sequela,  667. 

Kidney,  condition  of,  in  acute  appendicitis  at 
autopsy,  246,  247. 

Kidney,  disease  of ;  complication  of  appendi- 
citis, 403,  404;  mistaken  for  appendicitis, 
421-424. 

Kidney,  floating,  mistaken  for  appendicitis, 
421-424. 


Lameness  as  a  symptom  of  appendicitis  in 
child,  458,  459. 

Larvate  form  of  appendicitis,  458. 

Late  operation  for  appendicitis,  506. 

Lateral  incision,  524,  531. 

Lead  colic,  mistaken  for  appendicitis,  419. 

Length  of  appendix,  135-138. 

Leucocyte  count;  in  diagnosis  of  appendicitis, 
430;  in  diagnosis  between  appendicitis  and 
typhoid  fever,  441;  as  indication  for  opera- 
tion, 499. 

Lipoma  of  mesentery,  420. 

Liver  abscess  in  appendicitis:  at  autopsy,  226, 
227;  as  complication,  402. 

Liver,  acute  yellow  atrophj^  of,  628,  683. 

Local  anesthesia,  519-522. 

Lungs,  condition  of,  in  appendicitis  at  autopsy, 
247. 

Lungs,  disease  of,  in  appendicitis;  complica- 
tion, 402,  403;  post-operative  sequela,  672- 
674. 

Lymph  nodes  in  appendix,  146-148. 
Lymphatic  infection  of  appendix,  333-334. 
Lymphatics  of  appendico-cecal  junction,  174- 
Lymphatics  of  appendix,  169-173. 
Lymphatics  of  ileocecal  region,  173,  174. 


INDEX. 


825 


McGraw's  method  of  intestinal  anastomosis, 
781-785. 

Meckel's  diverticulum;  attacliment  of,  597; 
blood-supply  of,  599-601 ;   embryology  of, 

595,  596;  pathology  of,  601,  602;  size  of, 

596,  597;  structure  of,  599. 
Median  incision,  524,  531,  723. 

Medical  treatment  of  appendicitis,  510-513. 

Medico-legal  complications  in  appendicitis,  197, 
704-706,  806-811. 

Menstruation,  disturbance  of,  a  symptom  of 
appendicitis,  361. 

Mesappendix;  arteries  of,  161;  glands  in, 
186;  length  of,  affecting  position  of  appen- 
dix, 125,  126,  132;  ligation  of,  5.52-555; 
lymphatics  of,  183;  veins  of,  167. 

Mikulicz's  natural  barriers  of  infection,  003. 

Mi.splaced  appendices,  135. 

Movements  of  appendix,  193,  194. 

Muscle  spasm  in  appendicitis;  indication  for 
operation,  497;  symptom,  390. 

Myoma  of  appendix,  707,  739,  740,  772. 

Myxoma  of  appendix,  739. 

Nail  in  appendix,  374. 

Nationality  in  etiology  of  appendicitis,  359. 

Natural  history  of;  acute  and  chronic  affections 
of  the  appendix,  diseases  to  which  appendix 
is  liable,  195-198;  effect  of  an  appendicitis 
on  the  appendix  itself,  199,  200;  effect  of  an 
appendicitis  on  neighboring  structures,  201- 
205;  more  remote  effects  of  an  appendicitis, 
205-209. 

Needle-holders,  515. 

Neoplasms  of  appendix;  at  autopsy,  252;  be- 
nign, 737-743;  malignant,  743-751. 

Nerves  of  appendix,  186-188. 

Nervous  manife.stations  as  post-operative  se- 
quela?, 669,  670. 

Nitrous-oxid  anesthesia,  516-517. 


Obliteration  of  appendix,  149-152,  199,  292- 
298,  594. 

Obscure  and  masked  forms  of  appendicitis,  410. 

Omentum,  adhesion  of;  to  appendix,  583-584; 
gangrene  in,  mistaken  for  appendicitis,  420; 
protection  of  appendix  by,  308. 

Operation  in  appendicitis;  care  of  patient 
after,  655-660;  cleansing  the  field  of,  514; 
early,  501-503;  foreign  views  on,  502;  ideal 
time  for,  502 ;  in  desperate  cases,  484,  508, 
509;  indications  for,  496-500;  in.stru- 
ments  for,  515,  516;  intermediate,  503- 
506;  interval,  506-508;  late,  506;  prompti- 


tude in,  500,  501 ;  severe  symptoms  follow- 
ing, 659,  660. 

Operation  for  ileocecal  tumor,  772-785. 

Opium  in  the  treatment  of  appendicitis,  19- 
21,  511-513. 

Origin  of  name  appendicitis,  29. 

Ovarian  cy.st,  torsion  of,  mistaken  for  appen- 
dicitis, 481,  715,  716. 

Ovarian  tumors  complicating  appendicitis, 
705-707. 


Paix  in  appendicitis;  indication  for  operation, 
497;  in  scar,  061;  symptom,  380-388,  405. 

Pancreatic  disease,  mistaken  for  appendicitis, 
426,  427. 

Patient,  care  of;  after  operation,  655-660; 

preparation  of,  for  operation,  514. 
Pathological  bibliography,  354-356. 
Pelvic  appendical  abscess.     See  Abscess,  ap- 

pendical. 

Pelvic  disease;  as  cause  of  appendicitis,  703- 
709;  coincident  independently  with  appen- 
dicitis, 709,  710;  secondary  to  appendicitis, 
700-703 ;  treatment  of,  when  associated 
with  appendicitis,  717-728. 

Pelvic  disease;  diagnosis  between,  and  appen- 
dicitis, 711-715;  in  appendicitis  at  autopsy, 
252. 

Pelvic  position  of  appendix,  130. 

Peri-appendical  absc&ss,  213,  627. 

Peri-appendicitis;  mistaken  for  appendicitis, 
409;  suppurative,  complication  of  appendi- 
citis, 398,  399.    See  Abscess,  pcri-appendical. 

Pericecal  folds,  86-88. 

Perinephritic  abscess  mistaken  for  appendicitis, 
424. 

Peritoneum,  affections  of,  as  complications  of 
appendicitis,  419-421. 

Peritoneum ;  condition  of,  at  autopsj'  in  acute 
appendicitis,  212;  irrigation  of,  647-652; 
reflection  of,  104-110;  structure  and  func- 
tion of,  30.3-306. 

Peritonitis,  diffuse  purulent;  definition  of,  641, 
642;  diagnosis  of,  642,  643;  prognosis  of, 
643,  644;  treatment  of,  644-654. 

Peritonitis,  disseminated  focal,  206,  633-636. 

Peritonitis,  dry,  324. 

Peritonitis,  general ;  complication  of  appendi- 
citis, 399-401 ;  pathology  of,  322-327. 

Peritonitis  in  general,  302-306. 

Peritonitis,  localized,  306-312. 

Peritonitis,  progressive,  fibrino-purulent,  206, 
633-636. 

Peritonitis  septica,  324. 

Perityphlitis  typhosa,  442,  443,  444. 
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Phlebitis  in  appendicitis,  at  autopsy,  226; 

pathology  of,  328-333. 
Piezometer,  412.  413. 
Pins  in  appendix,  365-372. 
Pin-worms  in  appendix,  375-377. 
Pleura,  condition  of,  in  acute  appendicitis  at 

autopsy,  247. 
Pleuritis;  complication  of  acute  appendicitis, 

402,  403,  460-463;  post-operative  sequela, 

670-672. 

Point  of  origin  of  appendi-x,  118-124. 

Polypi  of  appendix,  280,  737-739,  772. 

Position  of  appendix,  118-135. 

Post-operative  sequelae ;  abscess,  667 ;  acetone- 
mia, 668,  669 ;  acute  yellow  atrophy  of 
liver,  682,  683;  bronchial  catarrh,  670;  can- 
cer of  wound,  667;  cy.stitis,  667,  668;  epididy- 
mitis, 667;  gangrene  of  wound,  664;  gas 
formation,  664;  hemorrhage,  662,  663; 
hernia,  692-697;  ileus,  683-692;  intestinal 
fistula,  674-681 ;  nervous  manifestations, 
669,  670;  lung  comphcations,  672-764; 
pain  in  scar,  661,  662;  pleurLsy,  670-672; 
pulmonary  embolism,  672-674;  pyelitis, 
667 ;  skin  affections,  682 ;  suppuration  of 
abdominal  wound,  663,  664;  urinary  fistula, 
681,  682. 

Post-typhoid  appendicitis,  38,  439. 

Posture  of  patient  after  operation,  514. 

Prececal  position  of  appendix,  123. 

Pregnancy,  appendicitis  during;  diagnosis  of, 
733,  734;  effect  of,  731-733;  treatment  of, 
734-736. 

Pregnancy,  diagnosis  between,  and  appen- 
dicitis, 733,  734. 

Preparations  for  operation,  513-516. 

Psoitis,  acute,  as  complication  of  appendicitis, 
427. 

Pulse,  symptom  of  appendicitis,  394,  395,  499 ; 

indication  for  operation,  499. 
Pyelitis  in  appendicitis;    complication,  402; 

post-operative  sequela,  667. 
Pyemia,  402. 

Pylephlebitis  in  appendicitis;  at  autopsy,  226, 

227 ;   complication,  402. 
Pyonephrosis  mistaken  for  appendicitis,  423,424. 

Rectal  symptoms  in  appendicitis,  387,  628. 
Rectum;  discharge  of  appendix  from,  203; 

drainage  by,  628;  examination  by,  413,  456, 

628. 

Relations  between  physician  and  surgeon,  494, 
495. 

Remote  effects  of  an  appendicitis,  natural 
history  of,  205-209. 


Removal  of  appendix  ;  in  absence  of  mesentery, 
583 ;  in  extra-uterine  pregnancy,  728 ;  in  pel- 
vic disease,  725-728;  by  stripping  out,  576; 
in  suppurative  cases,  612-617. 

Removal  of  appendix ;  evolution  of  technic  in, 
48-52;  first,  41,  42;  first  successful,  44, 
45;  incidental,  495;  prophylactic,  717-719. 

Removal  of  appendix,  when  adherent ;  to  cecum, 
579,  581,  582;  to  omentum,  583,  584;  to 
ovary,  725,  726;  to  tumor  of  uterus  or  ovary, 
728. 

Removal  of  appendix,  methods  for;  Beck's, 
560,  561;  Dawbam's,  .563,  .564;  Deaver's, 
566,  .567;  Edebohls's,  565,  566;  Fowler's, 
562,  563 ;  Halsted's,  .5.59 ;  Kelly's,  572 ;  Len- 
nander's,  575;  Morris's,  566;  Riedel's,  561, 
562;  Skene's,  567. 

Removal  of  appendix,  operations  for;  atypical, 
575-594;  typical,  552-575. 

Renal  complications  in  appendicitis,  403,  404. 

Renal  disease  mistaken  for  appendicitis,  421- 
424. 

Residual  appendicitis,  278,  287,  288. 
Retrocecal  appendicitis,  587-589. 
Retrocecal  folds  and  fossa?,  99-102. 
Retrocecal  glands,  enlargement  of,  420,  421. 
Retrocecal  position  of  appendix,  123,  127-130. 
Retrocolic  glands,  enlargement  of,  420,  421. 
Retrogression  of  appendix,  152-154. 
Retro-peritoneal  abscess,  314. 
Rigidity,  abdominal ;  indication  for  operation, 

498;  symptom  of  appendicitis,  389-390. 
Rigidity  of  appendix  in  chronic  appendicitis, 

279. 


S.^BcOM.i  of  appendix ;  clinical  history  of,  757- 

760;  operation  for,  773. 
Sedatives,  use  of,  after  operation,  657. 
Septicemia  as  a  complication  of  appendicitis, 

401. 

ScA-ere  and  fatal  sj-mptoms  after  operation, 
659,  660. 

Sex  in  the  etiology  of  appendicitis,  358,  359, 
453. 

Shot  in  the  appendix,  372,  373. 
Skin  affections  as  a  post-operative  sequela, 
682. 

Spleen,  condition  of,  in  appendicitis  at  autopsy, 
246. 

Spontaneous  amputation  of  appendix,  470. 

Structure  of  appendix,  139-148. 

Subphrenic  ab.scess  in  appendicitis,  214-225; 

complication,  402;    etiology  of,  636,  637; 

symptoms  of,  637,  638;  treatment  of,  638- 

641. 
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Suppuration  of  abdominal  wound,  663,  664. 

Symptoms  of  acute  appendicitis;  cliills,  394; 
constipation,  391 ;  distention  of  abdomen, 
397;  general  appearance,  398;  hemorrhage, 
391,392;  jaundice,  397,  398 ;  muscle  spasm, 
390;  pain,  386-388;  pulse,  394,  395;  rigid- 
ity of  abdomen,  389,  390;  tenderness,  388, 
389;  vomiting,  390,  391. 

Symptoms  of  appendicitis  in    child,  455-4,59. 

Symptoms  of  chronic  appendicitis,  405,  406. 

Temperature,  elevation  of,  in  appendicitis; 
indication  for  operation,  498,  499 ;  symptom, 
392-394. 

Terminations  of  appendicitis,  199. 
Thrombosis,  of  appendical  vessels,  198,  329, 

330;  of  iliac  and  femoral  vessels,  332,  333; 

of  mesenteric  vessels,  330,  331. 
Toxicity  of  appendicitis,  198,  276-278. 
Transient  appendix,  56-58. 
Trauma  in  etiology  of  appendicitis,  361,  362, 

455,  794-796,  805-806. 
Traumatic  appendicitis ;  analysis  of,  804-806 ; 

cases   of,   776-803;    history   of,  794-796; 

medico-legal  complications  of,  806-810. 
Tuberculosis  of  appendix;  at  autopsy,  251; 

clinical  history  of,  761-768;  pathology  of, 

336-342. 

Tuberculosis  of  peritoneum;  affecting  appendix 
by  contiguity,  196,  705;  mistaken  for  ap- 
pendicitis in  child,  463-481. 

Tumor  in  appendicitis;  indication  for  opera- 
tion, 499;  symptom,  395. 

Tumors  of  appendix.    See  Neoplasms. 

Typhlitis.    See  Cecum,  ■primary  ulceration  of. 

Typhoid  fever,  appendicitis  in;  diagnosis  of, 
442-444;  etiology,  434,  435;  frequency  of, 
433,  434;  history  of,  432,  433;  operation 
for,  444-449. 

Typhoid  fever,  condition  of  appendix  in,  at 
autopsy,  251. 

Typhoid  fever,  diagnosis  between,  and  appen- 
dicitis, 440-443,  444,  459. 


Typhoid  fever  followed  by  appendicitis,  438, 
439. 

Typhoid  fever  following  appendicitis,  439,  440. 
Typhoid  lesions  in  appendix,  348-352,  435-438. 

Umbilic.vl  hernia,  appendi.x  contained  in,  789. 
Umbilicus,  appendical  abscess  discharging  at, 
204. 

United  States;  development  of  appendical  sur- 
gery in,  47-52 ;  early  history  of  appencUcitis 
in,  17-19,  22-24;  first  ca.se  of  appendicitis 
in,  17. 

Ureters,  disease  of,  mistaken  for  appendicitis, 
421-423. 

Uric  acid  diathesis  in  etiology  of  appendicitis 

in  child,  455. 
Urinary  fistula  in  appendicitis;  pathology  of, 

318-320;  post-operative  sequela,  681,  682. 
Urinary   tract,    disease   of,    in  appendicitis, 

natural  history  of,  197. 
Urine,  examination  of,  after  operation,  659. 

Vagina;  appendical  absce.ss  di.scharging  into, 
204;  drainage  by,  in  pelvic  abscess,  629; 
examination  by,  in  appendicitis,  413. 

Veins  of  appendix,  166-169. 

Vertebral  disease  mi.staken  for  appendicitis, 
427. 

Vesical  complications  of  appendicitis,  403,  404. 

Vomiting  in  appendicitis;  indication  for  opera- 
tion, 499;  symptom,  390,  391;  sole  symp- 
tom in  child,  456. 

Vomiting,  symptom  of  diffuse  purulent  appen- 
dicitis, 643. 

WiD.\L  reaction  in  diagnosis  between  appen- 
dicitis and  typhoid  fever,  441. 

Width  of  appendix,  138,  139. 

Willard  Parker  operation,  34-36. 

Wound,  abdominal;  cancer  of,  667;  care  of, 
after  operation,  657,  6.58;  closure  of,  538, 
539;  discharge  of  appendix  at,  202;  gan- 
grene of,  664;  suppuration  of,  663,  664. 


